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°l2XIISSXIAi 

Sgjoj Si;i ^^AISPWIAt (SS°I3E: 519980958731) 

^£ ig^ E33E 0IUE¥ AIM- 55011 7^ 12 

CH£I2J 2°mi 

^± AH 8 a?&§ 83 1 Si XI SllSfii! 1405s(g^X1l^^ag Af¥±) 

g§! gi.S 10-2001-0016298 

S*S°I SS D R AMSHflHAI&Se SJEXHSXI 

oi saoi mst £jAtg:a> ovewai its shsoi??:^ sjch ^sis »i633E2i asoi 2i§foi oib sum 

2U 21301 VMU eSOl HStt 0)1 is J-HS3I glSHI 2I3A1 S£fe/Sl SSA1B JHSoKH 

^aui u\&ua. hisjisioi aaa oh si iai ss§ gset 4* 2*°ch. oi &13011 
aiaot ^e°i }i2!S&££!sxi{= em s^ud.) 

[oi s?l 

01 m&si ^ojs^s^i m a son jijhs iss □ sssoii 01 grsoi ^offe ji&@otoiiAi m& 

21 A"l*l§ ?f£! IPf OISH0II II SIS 51011 215101 SOI 8131 iSi 4= Site 3101 2£ HSIS J9I29S 
HI282I 779011 2ISI01 ^8jS g>§ 4= 8J^UD. 

[0f2H] 

i§s ezm ^s&ei aaaaaBfju HSGte josna msjch lhbj^si sEiaassja* hsg 
te sxiAPife a§ ^2 ps2§ 5ffe Ai±asa e*Eaiaxi2i msa/aou as mso\u. mm 

g^elSS S1 1 - 186524s ( 1999 .7.9 SJH)2I fiSf. ^ At Oil 1 gj E1-E13j» ot^g^s^g^ 
2000-8804s(2000.2.15 gJH)2l 2^, UAI0II1. S^SI ^5 9i E1a-E1eOH &S&2J ggj 

M2iE^Hi HSGte felSiH Ul^fe v £l BSlfclEISSO* HSGte SZlAl^lte 34 01 3UHS(H 2J0I, 

SS iSS ^SS;H^§lge 111-1865242(1999.7.9 SJH) 3! eR3JH^8l3S 2000-88042 
(2000.2.15 SJH)2I SXDI&OU 215101 SOIStXI tUSft 4= 2JhUD 

[S 

S¥ 1 S^gJH^&igS S 11-1865242(1999.07.09) 1^ 
el^gJH^&igg 2000-8804s(2000.02.15) 1^ li. 
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«glLH» 

ESJM^OI Si^AIS » 042-481-5982 S H^UD. 



► mmiOIXI(wvw.kipo.go.kr)LH ^^EI6iI»£iiB 
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(19) CHSe!^Sl§(KR) 
(12) SJfm^S£(A) 

(11) S3H*±^ ^2000-0008804 
(43) g^HSjXr 2000B02g15a 

(21) m&&& 10-1998-0028822 

(22) ft g« ^ 1998g071M6B 

(71) e£]£l &^2X[ ^A'tiAl 

4^A| 0H&3§ 416 

(72) gJgtt ^e^i 

gJ^AI 74-18£!Xi 

(74) CH£I2J SSe! 

VMS? ■ ffg 

(54) Jg^ qa a 9HWA|E| » H9\ 

g ^§8 ^££1X1 B^g ^Xl ^ EH A1 E-f °| g^e S^AOIb ORAM HHAIQ 

§J U2| gJgOil ^nM( 0pening ) o^oj ^sg( m0 |d layer )0I ^££1X1 2^ ^JWI 

Xi a^°|0! §s[ aa. ^££|X| 2^Q| &01I HSG( hemispherical grain) 1 £! ^ £1 ^ ^g(nodule)OI 
^, 2.R^Q\ SSSI XH?-]^ ttHflfXI m<£m0\ . S&st ^ g§2S ^S£lXi 3 = 

^ X0£0. Sb, ^££1X1 3=^ A^ojj SHyOI ^£61 XH?-I§! HHWXI ^i*e01! LH6H ^ £^bl 
S £fe m&m0\ ^ 9D. S^tf g§2§ ^££1X1 S^^OI 3£|£iCH ^££1X1 2^01 ii £ 

9 ^ £Hy LH£j l^eOI ^'^2^ X-ji DiQQ. ^££1X1 LH^ 50 ^ ^¥ 

HSG S£|^£!^ irMOl <i £ £ □ . 0|£f 1^ &>£*W §UI £! eiEfll SXI2J 2J8HAH. 
£1X1 2^ g£1D2j ^££1X1 2^ XIXI Dl^m §&AI|J ^ ^S£l XI 2 = sen ga-jno, 

SWaiOl (over I ay margin)g ^AlfJ ^ 910 . □£!!!. ^ 25^1 £JSAI^.9s!W 

E^IS ^ £112, ^ 2°y^ 1 (misal ign) ^ & X! ^ 4- °lor^ 

£ *J£!CH(cyi inder) ^££1X1 2^21 S§ ^ 91Q . £§h HS^ 4iX^ ^^j 

c j t ^shi ^s£i xi 2^011 hsg S£i^£ie ±mm ^gtrsgMi, ^^£i xi 2^21 aa^ii ^^ui^ 

4- 2^(3, ©£UH ^££1X1 S^2j feOIS 4^ ^££1X1 2^2| S^^Oil 

HSG M£l^'£l^ ^§01 §^£iXi ^^^Mi oigtl ^££1 XI 2^212] e^M ^Xl^ ^ Si^DI. 

^S£IXI 2^ ^le(mold layer)g ^ l^g S^i2^2S A^^o 



(51) Int. CI 
H01L 27/04 
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/ 



220 




E la LK XI E 1efe £ Hi 1 Oil Oil 

£ 3a LHXI £ 3db B HI 2 ^A|Oj) Oil 
x^o^ soi^fe 

E 4a LHJI E 4e^ £ ^S9| XHI 3 ^A|0j!0il 
x^2£ MOl^b 

£ 5a LUX! E 5e^ S XII 4 ^A| Oil Oil 
xf^ES SOI^b siE; 

E 6a LH XI E 6eb ^ *Jg2| XHI 5 ^'A| Oil Oil 
X^o^ soi^b SiE; 

E 7a LHXI E 7ei= S gJg°| Hi 6 ^'A| Oil Oil 
Xh*jo^ £Oj^±- HE. 

100. 200. 300. 400. 500 : 



CEfe ^S^l DRAM ^ ?1 EH A I E| 2| XII 5 £3 2| £ 

ORAM S ^HDAIEiSI DHSf^oi Sil0|0f2 ES; 

ttt^ DRAM ^ 91HHAIE12J Hl£ ^S2| £ 

(ft^ ORAM S ^JIHAIE^ HI 5 «>S£| S§§§ £ 

C&€ 22 3 DRAM *J 5H EH A| Ei 2i HI 5 "Jg2| ggil £ 

2g5| DRAM 3i EH A| El 21 HIS ggii £ 

CUE DRAM 31 EH A| El£j HI5 ggfl £ 
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102. 


KQA. 202. 204. 


302. 


304, 402. 502 : Es!t^ 


103, 


105. 118, 203, 


205. 


303, 305, 318, 403, 518 : #S*ej 


106. 


206. 306. 406, 


504 




108. 


208. 308, 408. 


506 




111. 


211, 311. 410. 


508 




112, 


212. 312. 413. 


512 


: ^saixi a^g 2sy 


112a 


212a, 312a. 413a. 


512a : 25^ 


114. 


214, 314, 414, 


514 


: ^SEIXI £ = ^ 


114a 


214a. 314a. 414a. 


514a : ^££IX| 2^ 


116, 


218. 316. 416, 


516 


: HSG sai^dis ^§ 


117 


^ OH dl 01 




120, 220. 320 : 5H IIH Al EH oh^S^ 


216 






319. 519 : e0IE 


404, 


503 : M 1 &A\ ^XI^A 411, 509 : M 2 


412, 


510 : SS&ilXI 




iiH&! 420. 520 : 3\WM& HEM^ 


422. 


522 : MSIIOie 




430. 530 : 5HHHA|Ei 









wgot ^mtr j/£ St n mow BBuyi^ 

^ g^SE §x| ^ H2J H|£ £^0|| 52^, M CH ^PXII^o^^ 2S5| £XK)JI §§ 

m DRAM ^ 5HHH A) E-] (dynamic random access memory cell capacitor) * 32) XII 2 ^SCHI 5101 

CK 

DRAM §0ii lr£h. 3iHHA|E|21 gCH^ SACK 01 Oil CQdK 3i iIH AiEH ^1 §§T 

g S^AISOI 9\oW, 3\ 2H A| Ei 5^S^2S A^gSb ^££1X1 £=^2i HS3(surface area)§ g^AI 
3P1U kg ^Sil ^ USSXllstS Mioife ^SOI «I^£IH SACK 2£*jaR2| 
3^, N0^ LHXi 0N0^§ Xll£Jgf3fe □ Of*' JH s Er^lOi! SAfe 3 ¥31- SPI OH ^ Oil ^aiXI 
S^2L| 52^1 g^AISIb "ISOl o-bhxjo^ A^g£J^ SACK 

^M£!XI SE^e ?15HA-1, ^51 ^(stack)S, 

^&CH<cyl inder)§ , 5!(fin)S. 3£i3 m®X\ (t rench) 1 §2£ ggoffe ^gOI fll&SIIl SACK 01 
&m £gSJ ^x1l^£] OilS, U. S. P 5,340,765(Aug. 23, 1994)^ £j&CH£i & flIOl U (cyl indr i cal 
container)* &s 3UWME] 951 § £ Sfe S§1 }HA|SH> SA3, C-| ? x mm mo] mm 

U LH0II ^EIIOIU(container-within-container) 3* Qi SKmultiple pin) U. S. P atH- 

5,340.763(Aug. 23, 1994)011 JHAIEICH SACK 

M^t ^ewg ^£E| XI 2^21 §?, ^imb 31 HH Al E\ W;^m ¥D\ ?16H 3 ^ODf IZHtlCH ^ 
g^(metal contact) m^m $\ 2^ ^ ^§ Al CHdlgOl °>>i! &CK 

WVtM. ^S£iX| Bx^g 10PI 9\m, ^££1X1 S^2| SS^Oil HSG(hemtspher ical grain) M 

^^(nodute)m ^SA|3|^ ^^01 5j§32 SACK fe^l HSG MEI^SI^ kI8 
m^^i^^^(chemical vapor depos i t i on ) Oil 2| 6H 4^ SA^U, xig (My(vacuum anneal )^ A^g 

6^01 ^§AI3lb ^SOI CH B^Sf^l ttH^Oii 01 ^SOI tii^^SMi A^§£|^ 2iCf. 

^51 HSG M£l^£l^ 211 ^S^fe 3^, 4:XPf mm C^^^ o>S& ^SEIXI 

^ B^OI ^X-llgOl ^^3CK ^61, ^gjCH ^S2J >:££[XI 2^2| 3^. >i£E|Xt 2^2J 

^^2J Dm (space margin)0l ^^6 r 01 HSG S£I^aiE k:g2j ^§01 ^XilgOl ^ 

^^CK 



£ I^SS HIH! £MEm ?I6H Xi!£hsj jog At ^££|Xf 2^21 SS^i #^rA|i! 

^ 2AU. XI S^2J £±A\m ^ 21b DRAM ^ 5i EH Al &i ^ Z12J Sgf Xllg 

&CHi 3 ^S}0| SAP. 

^ ^ssj hsg Mdi^eiE ^eai etgsf ^sai xi e^s ^ xi ^ 4- n 

DRAM ^ 3i M A| E| ^ 32J Ail 5 ^gl X||£&0|| SACK 
S ^@2J £E QB ^SdlXI laiDl ft S^^^^Mi ^££1X1 2^2J XI 

xis %mm ^ siur 3s^j dram ^ ^ehaie-i ^ zi2j xiis ^gi nis^on sack 
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M^m £5J§ i^6M £|°> g CHI °I6^, 3S^< DRAM g ^flH A|E-i£| Xii £ (a) ?J£xfl 

2IB &01I #SQ| a. iJ^ov- 5^af^ ag2| XII 1 i^fi §^6fe 33! ; (b) ^fi l^g 
3ft MgmOj XII 1 i^§I ¥^2^ ^(partially etch) 6^01 ^SEIX! 2^ ^ E ^ii g« 

6^ 3^1; (c) £££| XI 2^ ^^§1 £2 ii£ ££EIXi 2^ ^ M£I3S 

^ 331: (d) &DI ^££1 XI E§| S33 S Xil 1 IS§ &0il 30i£ ^££1X1 2^ ^01 0I&2J 

^§e(mold layer )W> S^af£l, ^£1X1 2^ SE02J &~ ^££|7J 2^ § 

s^°i m 1 S¥ seoi insafe 2Ey§ ii^m^ eai: (e) 2*y°i 

o t ^«o| g.*= g a.2| afoi ^gAOib emi; (f) 2*^21 s = g uf£f ^ss &o« & 

o\ sao2f *oi32£ s^g^ ^SEfxi s^sfg ggeur emi: (g) ^sei xi 3 3ei°j 

HS&Oil HSG in g( hemispherical grain nodule) § g £ oFfe : (h) 25^1 xHg ffliTN 

XI HSG in£ ^ ^MEIXI &0|| XII 2 iSii iigSffe ^ (i) &OI 2^£ %^2j 

2| £r¥ nw 0 | ^§1' tfH^XI gD\ Xil 2 i3§, HSG lug, 3EI3 ^££1 XI g&Sf o\ 

0\ ^SEI XI ^EIA|91 ^££1 XI B^m S&6>fe 33IS 5 

01 g>g2| tir^* 1 ^ ^A| Oil Oil gJOi/H , £D\ XII 2 iS§ gg 331(h) SOIL HSG [TJEf ^ 

seixi s^qi &011 hsg ±mm asa^i ^ ii§§ isefb emis eh ^ 

01 «Jg2| Bl^^ Oil Oil 2A0UH, £D\ ^££1X1 g£J 33fl(i) ^, &3I ^ Xil 2 

^I^S xipm^ ; HSG til ^££1X1 2^ S Xil 1 1£§ 4 h 0il UH 

AlE-i ^Sx-i!^ i! M^llOie xj^g xtail^ l^SfOI 3i UH Al El S t^Sl^ CH 5it 4- °[Cf. 

Av-sv s^g i^SM ^ m g01 , o| §f « > ^x.xh DRAM ^ 91IlHAlEi°l ^^g. (a) ^S^l 

^oii ^ iii^t s^6^ a#2j XII 1 i^§§ e^i: (b) ^^s 

31 Af§m04 &OI XHI 1 l^il ^^(partially etch)5^CM ^ £ £! X! 2^ g^ll 

61^ B^|; (c) ^>OI ^SdlXI g§lfi £S xH?-|Ai ^££1X1 2^ idiJl g S 6^ 

^ (d) ^Ol ^SdlXl 2^ ^ M£i3 ^ XII 1 ^011 5|CH£ ^££1X1 3^ ^01 01^21 

^SS(mold layer)# g^S^I, &J\ ^££1X1 2^ S^Hf ^££1X1 2^ 1 

EO g>^2| X-ll 1 13§^ S^OI tiSb 25^1 1^5^ (e) ^Ol 2 ? y -I 

o^^oj o,«g ai^ 25^1 SfSAI^Ife : (f) ^^1 C£f£f ?|§ %0\\ & 

j\ s^32f 2:?i^o^ g^^j^ ^^£i xi s^^e m&m^ b^i; (g) ^^i 2^y§ si^ai xh 

g CCH XI ^££1 XI ^011 Xil 2 i^fl S^^£|, ^^1 ^SSOII CH6H ^ >d ^ di M i,^ M = 

s s^s^ (h) s^y sf^aj ^ig-Hj ^« s ^oi tti araxi ^oi xii 2 m&m ^ 

^S£|XI ^1^1 S^OI ^££1 XI ^£IA|51 ^S£IX| §^5^ &?H: (i) 

LHV2J HI 2 i^ii X-IP-16^ B?ll; ^ (j) £DI ^££1X1 S^2J LH¥ SS( inner 
surface) ^ ^££! XI S^2J ^¥ SS(top surface) ^011 HSG til i^o^ &^!S i^^CL 

A^s h ^AH SP | o,^ ^ ^go)| 2J SFS , DRAM M 51^A|E-|°j X1IS ^S^, (a) H!£*l 

^IB ^Oil ^ ^l}^ v g St^S^ D#21 XII 1 i^ll Ei^l; (b) E^S l^g 01^ 

31 Mgo^OI feOI XII 1 l^fl ^(partially etch)6F01 ^££1X1 E^II 

6^ B^l: (c) 4,^1 ^SEIXI 2^ e^sm 23 XH^IAH ^^£1 XI 1^31 

^ B^l; (d) ^^1 ^££1X1 3^ E^i M£i3 SI XII 1 §2e ^Oll ^CH£ ^S£IXI 2^ ^01 0(^2| 
^mmimold layer )e §^am, ^Oi ^S£| XI 2^ E^ M£-|32J ^¥ R&Ht ^££!XI 2^ E^ M 
£-13 &*S| XII 1 §S#S| SJ¥ SS0I £S£J^ 2£yg 1ah SF ^ ; (e) a^| snyoj 

0^*33 oi ¥1 ai^ 5^ snyi ^^Ai3ib exii; (f) ^ui 5^y2j m^m m?j ^on ^ 

}| M£i32f 2^£J^ ^S£IXI &^;^m 1^6^ B^jl; (g) ^Ul >:S£|XI S^^^i 

SS^OII HSG £M (hemispherical grain nodule)^ E^l ; (h) 25^1 xHg tOi^ 

XI ^ £ £1 XI ^CHI Xil 2 10§i §^5^£j, ^>0| 25^ LH Oil XH ?4 2 XII 2 13e0l SOIEff ^ 

£^ ^^5^ (i) ^Oi 25^ °,^2J ^le^J ^¥ R&0\ kii ttH^XI ^^1 XII 2 i^il 

a.2| 6^01 ^££1X1 ^^^m ^£!A|9i ^££1 XI B^M B^l; ^ (j) 25^ LH 

XI! 2 i^ii HP-imb E.MIM S^tiQ. 

s»| ^AH g p| o|a| s g/goji ( DRAM M 3imME\2\ X1I5 ^gg. (a) Pi £ Xil 

^l& ^011 Xil 1 iS§ ^ XII 1 ^Af ^Xl° v e xmi^ g^Bffe B?ll; (b) ^^S D[^3§ A^g 

6^01 ^91 XII 1 ^A^ ^X|Q^ ^ XII 1 l^ii ^^^}£^ ^(partially etch)6^ ^S£IXI 3^ E 
^11 iamb B^l: (c) feOI ^S£l X! 2^ ^^§1 £2 SiJS xH ?-! AH ^S£l Xi 2^ l£i 
31 S&Srfe Bfll; (d) ^Ol >iE£|X| 3^ E^ M£H3 ^ Xil 1 ^X|°[ ^Oil ^CH£ ^££IXI 

2^ ^01 01^2] ^^e(mold layer)HK M 2 ^XI^M xf3l£ a«6t£i. r^S£IX| £ 

^ M£OH| ^¥ SSHf ^££1X1 2^ 5^1 g£H3 ^^2J XII 1 £!Al- ^Xl°|£l ^¥ S^0| ^^£lb 
2Hy§ S^6^ E.MI: (e) ^>PI XII 2 ^Af ^Xl°^ ^ ^Pl 5^¥2j XII 1 ^A^ ^XfQIM 

X08^ E^l: (f) ^,^1 25^21 °m^2J i^i 6f0j 25^1 ^SA|9|^ B^l: (g) ^^1 2 

*^21 »£f ^0j| £D\ #£H32f S^I^E^ g^£j^ ^££1X1 g ^ 5f ^ 

BJII; (h) ^££1X1 S^^2J SS^Oll HSG ^{hemispherical grain nodule)^ l^sfb EMI ; 

(i) 401 2Ey§ &26i xh^ hsg ^ ^seixi ^011 xii 2 i^ii §^a^ & 

^1; (j) &DI ^^2J ^§#21 ^¥ ££01 til tOmXI &OI Xii 2 131, HSG tl, 3 £13 

^££ixi ^i^ aid ^sei xi s^^im ^aiAi^i ^seixi ^^m m^m^ e^i; (k) 

^^1 XII 2 i^SI Xil 71 5^ : ^ (I) HSG til i^b ^££1 XI 3^ ^ Xil 1 s 

^Oil 5HSHA1EI ^2xiie| ^ SaiOie l^ 3fai 3i OH A| Ei M EMIS 

a. 

ggspi o,^ s ^goj| o,a^, DRAM S 3HiIHA|E-12i X1I5 ^gS, ( a ) 

?i& ^oii xii 1 i^e ^ xii 1 £Af sxiajs xfais §^a^ E^i; (b) s^g oi^ai M§ 

6101 ^Ol Xil 1 % XI °l ^ Xil 1 iSii ¥^^2S ^^(partially etch)5^ ^^£l XI 2^ ^ 
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■ ^fi mgmtz (c) ^seixi ?^§§ es ti? xh?uh ^££ixi e^i «a 

□ H£6ri= (d) &}| ^MEIXI 2^ MEili £! Xil 1 gJX|°J &0it *}OiE ^£EI XI 

£^ £01 OI&SJ ^ilS(mold layer)Hf, XI! 2 £1 Ah SXI^m xfSIS gg8>£l. £M ^£E!X| 2 = E 

m mzinsy ssi ^seixi 2^ Mao g>^°i m 1 euf sxisi°i gj^ s^oi kitib 

25^1 ^Es| §£6ri=: (e) £>OI HI 2 £X|QJ §y £5u XII 1 ^AF ^Xl^g 

xosf^ e^i: (f ) £M sny^ ?m^2i ^^i ^ moi snyi (g) 2 

e^s a>£* &oii £,01 = s« ieo^ 2:>!3E£ s^a^ ^sei xi s=°ts sss^ 

(h) ^££1X1 2^2} HSG ^(hemispherical grain nodule) 8 

(i) 25^1 &ESI xHl (CHXHXI ^SEIXI 2 = 9* &0il Xil 2 i^il I^6i9. &3I £nu LH 

Oil xH^-l S Xi! 2 §SSOI SOIES §£6tb (j) £31 S^SI ?IS^ 

01 ±mm &j\ m 2 i^i, hsg ^m. nam ^seixi E^^m s&s ^ sfa ^^dixi 

2 = °^ ^£IAI^ ^££1X1 S£i5rb (k) 2Hy tH¥2j Xil 2 Xil>i Sfe B 
311; (I) HSG luMg ^££1X1 2^ 9fe! &0il 5HHHAIE1 ^2Xil^ S M5il0|e xn^g 
xfBllg §£Sr04 3HHHAIE1S §£6i^ E^lg £&e[Q. 

a^st- 2x^| ^AH 6 p| o (§i s «j g0 il o| SfSi jixtxi ORAM ^ 5HSlUIEi2i a JEl 31 & 

53&0il ^£]EH ^£E(X( 2^; £01 ^El XI £j^2j LH^ £3(inner surface) #0il 

§£9 HSG Eg; ^ HSG Eg ^ ^SEI XI E=tW £^6 r 0l 12§ fe^ CHI xH3|£ figg =HiIHA|Ei 

Ah^st s.™ m ^ ah ^ ^gOii ojgf^, ^xi^ ORAM ^ 3i m M E] 2\ ^i^, ^£^1 ^0{| 

x-ii 1 m2im\ I xii 1 i^ii ft n &i£Xii ^t^nt si^i^o^ §^goi ^£|, ^ 

31 Xll 1 S^^OII ^^!C4 r^SEIXl 2^; r^S£|XI S^^l LH^ H2(inner 

surface) ^ ^M£IXI S^2J S3(top surface) ^Oll i^S HSG tl; Xll 1 i^i ^0|| ± 

££| XI 2^ gf^if S5f£^ XII 2 i2§; ^ ^^l HSG ^ ^S£l XI S^M S^B^OI Xll 

2 ^Oil xfBllS S^E 5HAHAIE1 ^2X11^ ^ S5II0IM S^^Cf. 

ah^si s^spi S SI 8^. ^S^! ORAM «! 9i HH A| El 21 yEXII 5ie ^CHI 

l^Q Xll 1 iSS: X|( 1 i^il Mil ^£^l ^I^Ill- S^I^E^ g^£J£^ S^SCM ?iEJ . ^ 

31 S^^Oil ^&JCH S^^l r^^aiXI 2^; ^S£IX| LH¥ S^tinner 

surface) &0II mg<B HSG ti; Xil 1 ^0|| ^££IXI ^^21 £8[^m m 2 m 

2§: ^Ol HSG til 5>b ^££1X1 2^ ^ Xll 2 i2i ^011 Xldtt^ MSB HH Ai EH ^2^!^ ^ 
MeilOje S^£[CK 

S 4e, £ 6e. 3£iI2 £ 7eS ^ «^oj ^ a| 0)1 CHI CUE IIS^ DRAM ^ 5HIIHAiE-] ^ 

32j xii 31 Aj^ojoi ^ a ch ^££i xi asyoi is^ia. £^u ot^oj M^m 0 j 

^ a CH Oi S^^lQ. ^521 ^££1X1 2^21 LH ^ 

LHX1 ^££1 XI 2^2] LH^ 53 ^ SS^Oll HSG M£l^£|^ ^MOI S^SEK 01 2h ^8 &!EXil 

§X| ^ H°| Xili ^SOil ^|5HAi, ^££1 XI 2^ M£iZ12| >:££|X( XI X| ^l^g ^^A(^ 

4^ ^^£1 XI 2^ M£i32i SbH £f!OI D^i (over lay margin)M g^AIIJ ^ °[CK □£[!], 

^ai ai^o^ c^nug ^^AI^o^Mi 55 S§2J 4^ M£iZl£f 2£y2j 

2§l(misal ign)e ^XlE k 4^ 3IE ^&Ei ^5 21 ^^£1X1 2^21 g§ °^lg 4^ 2i 

CK SEth, HS^ ^Xh°l *J£JCH ^52| >:S£|X| S^OII HSG g£l^£IE til ^g^E^Mi. ^^£1 
XI 2^21 SS^ji e^UI^ ^ SiEDI, D>£hAi r^££l XI 2^2j ^0!g ^±M^ ^ ^D. ^ 
^£1 XI 2^21 21^ SS^OII HSG M£i^£!^ t^Oi 1^£|X| ^E^Mi 21§& ^^£|X| 2^2) 

21 ^XIS 4- 2iEffl , ^££1 XI 2^ ^le(mold layer)M 

(«A|0|| 1) 

0I5K £ 1 LUX! £ 3S ^iStOI S &g£| ^Aldll ^Ai|6l ^SSQ. 

E 1a LHXI E 1efe ^ ^§2] Xil 1 ^AiOjlOII \L\m HS^ DRAM g 5-) EH AlEi 2] Xi!£ g§ii ^ 

Xr^2^ fiOl^b °eEOin, £2bS ^^2| Xil 1 £JA|0}|0|| ORAM ^ 3] HH A| Ei 2i 

aioio^ E30ICK 

E 1eS ^£6rCM ^ ^§21 Xil 1 ^'Al Oil Oil [L\E DRAM ^ ^EHA|E-]2J ?5i ^S^D. 

E 1eS &£8^, ^ ^§2| Xll 1 ^AIOIIOII CCf^ HS^ ORAM ^ 3-\WME\^, ^EXil 3|&(£S0tl QIE 
AI) on §^12^(100), ^£1^ gS^(102) t 6.^^(103), 3£lll ^£IE ^§1^(104)01 x^l^ S 
££JCH 2^D. ^EXII £r0|| lSeiM(104, 103, 102, 100)^ i2 ^Ol &IEXil 3l5?2f 

2^1^25 S^£lfe ^^£1 XI 2^ M£iD( 108)^1 f ^£IOi ^^1 ^M£IXI 2^ M£i 

3(108)^ ^*£l^ ^ 11^(104)2^ S3 SEr CH ^^£JCH ^P. ^. £J\ ^S£IXI 2^ 

i£iD(108)b #g g^SIOi 2iCK OI^Mi , ^SEIXI 2^ M£O(108)2f ^SEIXI 

2^{114a)2| mm 3^01 e^rilll, tUEUH ^Ol ^££}XI 2^ M£iD( 108)011 £) 6H ^Ol ^££1 

XI 2^(114a)0l Ei^ XIXI^EK 

^,UI ^S£| XI 2^ ^^i M£i3(108)2f 3^£Jb ^ EH ^^2J ^S£IXI S^(114a)0l ^'£IE § 

£JSf(104) AfQji gAH^jQj oi CK a 0| ^ £ £] jj 2^( 114a )oj « H3(inner surface) #011 HSG §£l 
^£1^ Eg(116)OI !££JCH 2iEK 012^ ^01, ^^1 HSG MEI^EI^ icM(116)0| ^££l XI 
S^(114a)2l 21^ S3(outer surface) ^011 l^£|Oi °iXI ttH^OI! 2J g ^ ^££1X1 S^(114a)^ 

S£l XP1- ^XI^EK EHh 2jS^ ^££1 XI 2^{114a)e! SJOI^ S^ 1 4^ iU>ll SQ. ^^1 

HSG M£l^£l^ £M(116) * ^££IXI S^(114a)e a&8K« fe^l ^£l^ ^11^(104) ^dl 3H ItH Ai EH 
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5*aaw(Esoii oiEAi) s saioi^ 2^(esoii oieadoi aais i^acn 

tif£f &g m l^SSI XI! 1 s A| Oil CHI ORAM M 5HIIHAIEH2I Xi|£ gjgie g^s £ « ait 
2i»6^ ^A1|ol fig^D. 

E 1al £f£mS , £ ^§2j HI 1 ^Al Oil Oil (LIB 3S3 DRAM g 3iHHAIEi2| XII £ ^gg a XI , £!EXII 

3I5MES01I DIEAI) £01! g^B tilir£ g^M ^Xr3 El ^( £2 Oil OIEADOI g£9 

Q. feO! £X r ^EI^£ mm mO\, ^ *JEie ttSK local oxidation of silicon; LOCOS) LH XI 

US ^£!xl ^E|(shallow trench isolation) |2§ SSSCf. Q§, £31 g^Oj! >ilO!M 
2^ i! :6£^/E£U2i 3^ ^X!^EH(£2CHI OIEA!)^ 

e^xi^EIS SgSK* &!Ex1i 3IB ££0|| #^12^(100)01 gs> SCK 01 HH , 
SZil^S|(100) LHOil HIM Er2l(E£01l OIEADOI i^sa. 

feOI S^1S^(100) *J£| = H£^M(102, 104) ^ tfS^§{103. 105)01 21^0f 

^£2J mCH§(alternating layer)(102 - 105)01 %£^Q. = . &D\ ^!EiE IiSW(102> ^Oil 

6.^^(103)01 £13, £31 6.^^(103) &<HI DAI §!sfsj(104) ^ 61^(105)01 xf3l£ § 

^ ^EIE §sfsm(102. 104)8 ^ 30 A LH XI 500 A SI g?|g ^EH 

&3I £Z\B §Jff^(102)^ XEHAlEi ^2^1^ ^Hr 6l£f §§A| bl^ Eh°JOI 6.^3;= 

^Xi 8PI ?I6H 1££CL 

:6seixi oi^ai Afgs^oi ^31 jncned02 - 105) ^ szfu^ooo)! ^ 6§ 

ei xi ^^m(106)oi ^3i ^seixi 2^ g^s(io6)oi oil s mo\ , S£I4'£I£. TIN. 

Tt. W, WSix, 3 £13 0|g2j e CHE 5rU£] £2 XH?-1XUH 6§di Xi 2=J E^ 

SEH3(108pf SSSP. e^l SE13(108)fe 0j|S mO\ , £3| 6^£iXI 2^ E^S(106)m XB^ 

tiH^xi 6>oi 6!s^oo5) &oii mei^ei^oi <bq. m\ ^saixi e^ad06) <sm°\ 

6.^^(105)^1 S30I ttH^fXI M£l^£l^^0| Oilxl ^(etch-back) g§ §25 ^ 

Di, ^Ol Me.O(108) ^ 6.^^(105) ^ CHI ^CHE 6^aiXI 2^ ^0| 0|^2J #sfSf( 1 10)01 1 

^SCL 01 ^ f AH , 6.^^1(110) ^ 6!Sf^(105)8 6S£|XI 3^ l^e 91 ^ ^^e(mold 

layer)(111)E5 AhgEICK 6S2-IXI g^g 01631 A^5K^ ^^1 MeO(108)2J S 

^Oi ESI (OmXI ^§§(111)01 301 6££| XI EHy (112)01 S^^CK OlttH, ^ 

^1 li 01(104) 01 § XI e (etch stopping !ayer)E^ A[§g2gMi ifg Sis 

113)21 sew gaO(108)^t 1 ^ & CK Olg>j| l^^E^M^ ^e* M£in(108)£f §§2^ S^£J 

^ 6seixi 2^^2] s^oi emsoj 6§ai xi s^oi ^ xi xi S3, e^ sain (108)21 e 

ttlEII 01 OfS (over lay margin)0l g^FSD. 

E 2011 AH 2^ ^0|, 6XfOHI £iCH AH , 6££| XI E°bJ(112)2| ^0l(a)2f 2! 

6M2.IXI S^e EHy(112)^ ^ £l(a)^ S^sMI I^SD. 

E IbOil °1CHAH, £J\ 6££IXI 6!^ S^g 0^6B^^ XII Ji ^, ^ ^S2I ^aj g§ goj 6tU oi ^ 
^^e(111)2J XIPH6f^ ^ S§0l ^|«EjCf. ^Ol ^§#(111)8 ^iOlE g^£l~ 

r6S£IXI ^IJ2| ^IHI OI^E^ ^CK OI^Mi, 9IE2J 6££l XI 2^ §£g 0^63011 21 6H 

§219 §«MCf m^B E^y (112a)0l S^ECK HSG M£!^£IE EP0I S^a^i ?l^ ii6^2J 6 
^eiXI #12| ^)}i|^ 40nm OIE^, E^y (112)21 g^^OI ^0]E 40nm 0|^ 3 

E^ ®Q. 

L\m, E 1cS ^65^ . QJ\ H§S EHy (112a)2J ^=*m ^^e(111) ^Oll 6£dl XI 

2^^(114)01 §^ CM^IAH, 6£dl XI 2^^1(114)8 HSG Mdl^dl^ ^§1 ?l 6H dl§^ 

(amorphous silicon)0l Afg^Q. ^Ol 6S£|XI 2^^(114)21 S^^OII HSG Sai^'dl^ 
EM(nodule: asperities 1II§^ ^^M)(116)0| I^^CL 3^2, ^fS@ EH^ (112a)2j 

391^ E 1c ^ E 2 CHI AH 112bS UEft" tttfif ^01 ^6^CK mf§@ 2Hy(112a)OI 

Sael ^H?j^ ttH^rXI HSG M £l ^ £l ^ EM(116) ^ 6££|XI 2^^(114) ^011 6.^^(118)01 S 
D. 

E 1d01i SiCHAH, m^B E^y (112a) ^^2J ^Se(111)2| SSOI ESI ffH^XI £J\ 61 sf 

^(118), HSG S£I^£IE E@(116), 35.I3 6£dl XI 2=^(114)2] <H^J\ ^ 9Q. 01 § 

e§l ^ 041 « mO\, CMP (chemical mechanical polishing) S§25 ^ty^CL 3^2 , 6Sdl 

XI 2^^(114)01 ^f5|og ^£|£|CH 6Sdl XI S=[(114a)0| S ^ E! CL 

OfXISIE^, Sfil^(104)S §XI§2g Mmt[0\ 6.^^(118) * ^SS(111)OI 

X1P12IB £ 1eOHl EAIS bf2t !*0| f 6££|X[ 2^(114a)2| LH¥ S^Oil^ HSG M£I^£IE E€(116)0I 
SSS 3iEHA|£-| 6F¥2^(120)0I fif«@P. ^^I 6llf^(118) ^ ^SS(111)£ ^ gfS2i 

Xli^EICK OilS MCH, BOE(buffered oxide etchant) g2J ^|0I ^ (wet chemical)g AfgS^ XIP-I 
BO. Qi, 6SEIXI 2^(114a)l ES(doping) AI3PI 9-\ 6H AH , 3^E2J PH3 

01 (anneal ing) g§0| ^iSQ. 

g§25 9HIHAIEH ^3x1l^(capacitor dielectric layer)(£S01l □IEAI)3f SailOl^ SEI^'EIE 
^(plate polysilicon layer)(E301l 0!EA|)0| 9CH HSG M£l^£l^ ES(116)e ^&1CH =? 
^2j DRAM ^ 3HliHA|£H^r a^^P. 

SeHOU^ ^££1 XI S^2J 3^ ^OPf 170nm2J S^, HSG Mai^'£|g Eg2i H£1IS( frame) 01 S 

b 6iE£l XI 2^ M£I2J ^M?\ 40nm 01^013, HSG M£I^'£IE EIr2i ^MD\ 30nmOIE^, ^&1CH ^ 
^21 ^MS>\ m0\ m 140nm Ol^ES 9HGHAIEH ^3^1^ ^ H51I0I MEt^ai^^ ^^01 CH^^il 

3D. ^, ^91 5HIIH A| EH ^2x1l°|0| NO^ES §^£j^ §?, ^ El B 1'H^OI 6.7nm 013 6.^^01 
1.3nm 0I3 N0^2J 8nm^^ @P. 3EI3, S£ilO|e s £( o| ^^|^ 30n m §£ i^£]CH0r 6fE^ 
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^£E4H £=£| Ei^ ^m^l £ £J CH &*°| ^|°j §fg 216nriOf ^££III 2^£| 

£i*£| IJOPf 170nrn °! S . HSG MEI^EI^ £MH] *|gol M^^^^ ^ ^ 

OlS ^^a^l ?|oH, U. S. P £W 5,760,434(Jun. 2/ 1998)011 :HA!@ dl£f §0| , HSG MEI^EIS £1 

si Haiissi ^mm &±m&m ^ gj ch lh¥°i ai£i§ s^ai^ gjgoi hi^ei m 9ic\. = , hsg i 

£1 *J El £ ££llg££ ^ gxig s ^eiAfOIE^l A[gSfb ^OID. 3£af. C* % 

g 3AI ££ S§2| of^|^ oj5 H ^^iqh LH¥°| Ximw B^Mdl^Ul SUI SD. 

£12 , £ 2§ & ^SOUH^ ^^OiS ££y ggOl MiSHg. ^Jjig 

1 e^SI =1 = 5^1 SCI. ^Hl^££, £^ SSOll 2ioH SEySJ £^ ^S2| SO] (apt 

S 01l« SOI. 70nm ^§fS §° £ SOI (a + 2b) ~ 310nm( 170nm + 140nm)£ £J\QQ . CUEf 

AH , £PI 30nm 0I&2I HSG SEI^'EIE £^0I ^g^D 8KH£r£. ^' §J CH LH^SJ ^ffllOi^ 

0f*!(d)0| 90nm OI# CH fer^l SD. 

OittH, £Pi °13§[ AfOISl X£l(c)fe. ^ 10nm S£?)rXI H£ 3i^6tH bf^^o^l^ 

20nm LHII 100nm §£S ggSQ. 

CUEfAH, 25y g§§ A^§8^ £ ^gg ^SBIII S^SJ ^ 0i (a)^h 130nm°J S^Oil 

£ HSG MEI^EIE ti^ ^gOI I^feoHHi £Ck HEI2, £PI 2Hy (112)01 £p| E^l 1 EH □( 108) 
Oil £S1 SCr 6KH^E. £PI s^l ^ SgOil 3 ^SEI II 2 ^ i& 

□ (108)011 Oi^ ^£EIII S^(114a)2j 2§| ^Hiin £31 SCI. 

S ITS Oil 2j§!- 4* CH § ^ EH Al EH SJ ^SEIII 2^2| B^f ^»£l ^ 01 170nm oj g?, 5HHHAIE^ 
£0Pf 10000A SJ EH m^B £Hy(112a)°l 3^Pf 310nm OIS QX\°] g Clibl d^B CH 95% 
SO. d^2J ^e(var iation)0! 30nm 21 §1 Ham v . 2Hy2| B^P^ ilCH 75 % S£ m^EICK 
D£13, HSG Af§5^ g^, HSG M£1^ 1 £1E til AfgofXI ^^011 bl6H 3H llH 

Alij^^^ 2.5 m 

^Ol HSG M£l^'£l^ ±m0\ 5j§Sb S^, 3-j EH A| E\ ^&Xl\^°£A-\ Ja0D\ 45 % LH XI 50 %°l 

3imM&± Sl^il SCH Cmtn §y Cmaxb ^^i 35 fF/cell ^ 42 fF/cel J 01 £CK 3 £1 22 r ^IfflAI 

Ei ^2^I^S^AH N0Sf(40A)0l Af§£]^ Cmin S Cmax ^i^ v 30 fF/cel i ^ 35 fF/cel i 01 Q 

CK 0I2£ §£H ^^£1 II &m ^0\0\ 170 nm^i g^. HSG S£t^£l^ £P0) ^gtlli 

& - ^^iq-i ^^(^HHAia ^axll^^SAH TaO^l- A^g& S¥)CH1 01^ Cmin ^ Cmax^f 21 
fF/cell ^ 25 fF/cel I ei 5^1 HISH^SSl ^D\9\?imm ^ ^ ^C[. g s S Oil AH ^ NO^OI K\ 

^aH TaO^Ol Al§9 S?SP 3H EH A| e CH ^gl ^ ^ ^[CL 

^o|, ^ ^CH£ 28 fF/cell Ol^Sj 3HHHA|^^M ^fe ORAM ^ ^EHAiEiM Hl^af 

b XilS^Q. 

(^AIOII 2) 

£ 3a LHII £ 3db ^ ^ h g°l HI 2 ^AlOllOll CCfB HS^ ORAM ^ 9HEHAI&! °l HIS ^S^l ^ 

^Qi^b s:SE0ia. £ 3a LH X! £ 3d0il <2iO\M, £ 1a LHXl £ 1e0il £AlS E ^g°J JHI 

1 ^Al Oil Oil CE^ ORAM ^ EMHHAlEI°j ^l^e ^>tr ^P^ fi^Oll CH SH AH ^ m 

feOl 3-HHAIEH 1^ S Oil iJ^og SC-1(NH3 + H202 + O.I water) S HPS M§!! S 

Aii§(pre-cleaning) S§0| 4-^EICK £ 3aCHI S1CHAH, £ IbOllAH^ ^ h 0j ^1S(111)^1 <M^J\ 
^^1 £|CH ^^€1 (112a)0| g^E!D. £ 3bS SSSfS , HSG Sdl^ai^ £^(116)01 l^^l 

^, 6.^^(118) ^^e(111)°l X1PH1 g§ ^01! HSG Mdl^ElE £M(116)0l 

01S| (at tack) a CH ^CHU LPfe ^11 Sf^l ^1 SHAH HSG MEI^fil^ £^(116) ^ ^S£tXI 

2^^(114) ^Oil HH aiCH^(etch barrier layer )(1 17)01 g^SCf. ^ UH£ICH S|( 1 17)E <i f 

sl^OH CH6H d^blfi S^^AH, 01IS MOi TiN°^ £^ Ti^ £b ^£1^ ^lf^(SiN) 

S^SCf. £ 1dOIIAH2f aoi, i^Sfef(110) Sy ^S£UI 3^^(114)21 £!□.(£ 
3c) OICHAH, £ 1e£F Dfa^rllM, ^Sf^l(118) K ^SS(111)0! ^S£^ Iil>l£ia ^ 

££l II 114a)Hl LH^ S20ll°} HSG M £l ^ El ^ £^(116)01 5H Al EH 6r¥2^(120)0i g.^ 

SCK(£ 3d) 

Afji a«2| bH£ICH^(117)B 5H HH A I EH ^SxHI^ 1^2 2 AH § S3 (pre-clean ing process) ^SAI 
HI X S CK 

^^§1 bt£t ^01, ^ III 1 ^Aldl ^ HI 2 ^AIOIIOII \L\B DRAM ^ 3iIIHA!E1b. ^^I 

£*y(112)£| ^&!CH LH^°l §^0I ^^fa^^l ftH^Oil, HSG SEI^BI^ £1(116) 

^OrUEK ^^l 3i M A| EH ^2x1l°i ^ SaiOi^ § £| ^ £| a gs[ S§£| WEisOl SI >HI 

£§1. ^>0| 3HHHAIEH 3^2^(120)^ S^^OI ^l^ CH til (HSG MEI^EI^ £^M 

mD\S\9XJ\ W°0\\ 5HEHAIEH ^2 HI ^18 TaO £b BST §£1 H^2HI^ CH>i! NO £b 0N0 ^ CHH1 

9^8^, ^££111 2^(114a)2| ^0(^1 ^l^(IOOOOA) CHbl 8000A 0[5^ ^^C\. 

(^AIOII 3) 

£ 4a mil £ 4eb ^ ^SHJ HI 3 ^A|01|0fl COS ORAM ^ XEHAIEH2J HIS ^g°J £r 
X^£^ SOf^^ s^EOICL 

£ 4el ^S5^ ^ HI 3 ^A| Oil Oil Ct^g HQ™ ORAM ^ 3H EH Al EH £J 751 ^St^CL 

£ 4eg ^56f^, ^ ^SSI HI 3 ^ A| Oil CHI (LIE DRAM ^ 5HHH Al EH ^ , ^£HI ^l^(£^0il Dl£ 

Al) &0{\ S^12^(200). ^'£ie gSfQ|(202), #SW(203). £3 El £2 ^£1^ gsl^(204)0l Xf51l^ ^ 
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S£J04 aiD. gj\ £!£xii &011 ia@ m^^,m(20A, 203, 202. 200)1 ysai 

2J!^Q£ S^£l^ ^££1X1 2^! g^i 1 £0(208)^ i^£IOi SAD . ^££1X1 2^ ^e* s aH 

3(208)^ &:m ^ais mmw (204)2i sd a ^i g^sicn ^. £01 ±^\x\ 2^ 

M£O(208)ir MS l&SJCH OI£W. ^££1X1 2^ ^ g£O(208)2f ^££!X! 

2^(214a)H| 2^ £*}0I §^£12. M£f/d #31 ^££1 XI *! = ^ S£i 13(208)011 £joH &3I ^££| 
XI 2^(214a)0| C-j^r ggSMI XI XI 8 CK 

&DI ^££1X1 2^ 5 Si 8EO (208)2* £J£!CH ^?£S>| ^££1X1 2^{214a)0l &?| M £l S 1 

sf°j(204) &0II l^SJCH SID. ^££|X! 2^(214a)3 BS&0II HSG §£l^£l? in M (218) 

01 i*££ICH «Q. 0I2[ SOI, feOI HSG §£.|^£IE (218) 01 ^££IXI 2^(214a)2] £i ^ HE&Oll 
°AXI 33| OH S Oil e!SB ^SdlXI a=*(214a)2 *£IXi:n yxISD. £§h ojge[ ^££iXi 
2^(214a)Z! ^ 91^ £101 2S*<s^ g0loH2Q. 

E.^. #31 ^££1X1 2^(214a) ^^2^?9 2#Sh0i ^51^2? 1^8 ^te(211)0l g£SOi 
2ACL #?l ^ile(211)8 ^ SI XI ®H t d0\ ^(metal contact) g£AI g^l^°42g 

Arg8Q. #J| HSG M£I^£IE kM(218) ^ ^££IXI 2^(214a)M £§^01 2sf^(210) #0il 3]M 
AIEH ^2xiW(£S0ll D|£A|) * SaiOie 2 ^ ( £ 2 Oil 0|£A|)0| X^|£ g ^ £J CH °JCK 

#ir§[ b[£f H8 s mgoj xi! 3 ^ Aid! Oil CUg ORAM ^ 9iiIHA|E12j XII £ a 0 ^f §^8 £2 011 

2|>|oK)i & Ail 61 ^stia. 

£ 4aS ^6^, g ^g£| HI 3 ^ A| 011 CHI 0}E ZIS^ ORAM *J 5HHHA|£i°l HI 5 ^gg £)£xil 
21 EK EE Oil DI£A|) #0il g^Hf g«g §2|SK)j £Xf^ £| °|(£ 2 Oil DI£A|)Of 

CK #31 £Xr^£i^8 Maj) ^« a. £ |^ ah[( | 0Ca | oxidation of silicon; LOCOS) LHXI 
^£|(shal low trench isolation) ^£ S^SQ. ChS, ^Ol g « 0j| >l|0fe 

2=f S^S §>fe M^XI^E-|(ES0|| D|£A|)^^ t^EIP. 

M^XI^£-i§ ^m8\0\ ^£WI §^12^1(200)01 ^ SCL 0ICCH, fe^l 

§^^^□1(200) moil biM yei(£eoii dieadoi ^^^a. 

£>Ot e2}12^(200) ^CHl ^£!g 1^^IM(202, 204) SJ ^^°IM(203 ( 205) 0| gj^Of- CfgQ| 
^SHj HOie(alternating layer)(202 - 205)01 i* £ @ Q . ^ t &D\ M&B 1^01(202) ^CHI 
^^S|(203)0I BQ, feOI ^^(203) ^dl P-AI g £| E 1^^(204) SJ ^5^^(205)01 X^l^ g 

^ SCK ^Ol ^£|g l'^^e(202, 204)8 30 A LH XI 500 AS] g §^ . 

^£|E Hf^(202)B 3iIlHAi£i ^2^1^ ^8 6.^ S§A| ti|^ ^oi s 0 | AV^g^ ^ 

It ^xism 9\m S^BCK 

^saixi e^s of^ss A^§a^o^ jhch#(202 - 205) a #^i^^(2oo)m ^ sf^ 

£1X1 2^ E^S(206)0| l^EICK ^^1 ^££1X1 2^ E^S(206)0| OjIM ^Oi , M£I^£IS. TIN. 

Ti, w, wsix. mini oie°i mm^ ^ oi± smsj £2 ^?-Jxu^ ^^£ixi 2^ ^ 

M£O(208)^h a^SQL feOI sgj g2O(208)fe Ollfi MCH, ^Ol ^S£IXI 2^ ^^ H S(206)1 iHS 
CCH XifXI ttm^(205) &0\\ S£I^'£|^Q|0I 9Q. ^^1 ^££1X1 ^^S(206) ^^2] 

£J5}^(205)°J S20I tfi EEH^XI M£l^'£l^0l Oil x| «" §§ §25 S^lf £i Cf . 

□ I, £PI M £0(208) ^ ^1^^(205) ^011 ^OlE ^££1X1 2^ ^01 01^2] ^^^(210)01 § 

^ BCf. OI^IA-i , ^^^(210) ^ <^^^(205)g ^££IXI ^ ^§S(mo!d 

layer)(211)o^ AfgBDL ^££( XI 0^31 A^afW #£13(208)^1 S 

201 til [CH7?^X| ^§#(211)01 £4CH ^^£1X1 £^^(212)01 g^ECK OICCH, ^^1 2 

H!d(212) 1^ g§A|, aj £| s ^ifQ|(204)OI ^'^ 3 XI # (etch stopping layer )2S A|§i2^ 

Mi M£E ^^(fe^ ^j^ 213)£J S£O(208)^^ S^&CK 0! S >il i^t^SMi. 

M£O(208)2f S§25 ^££|X| S^^Sj 2^0| e^f£|Oj ^££|XI 2^01 ^ XI 

XI El 12. #£0(208)21 StH £1101 0^5! (over lay margin)OI g^SD. 

£ 4b01l aiOlAl. feOt ^££1X1 !£g 0^3^ ¥, S g§ g2| §moj & 

3 1 ^SS(211)2| XimS^I ?I§1 ^24" ^SOI ^g@a. ^St(211)E ^01£ §^ 

£ib ^££ixi mm°\ oi^o^ oi^Mi . ^i^°i xi o^aoii 

°!5H SHIS S^SCf 2Hy (212a)0l m&QQ. HSG #£l^£l^ £^0I g^ti^l il^Sl 

2| ^££| X! 2^ M^2J 40nm 0|£^ t S^y(212)2| °^«0I ^CH£ 40nm Ol^ 

£|£^ OitlH, £H^(212)8 PXtei SOil 2|§t ^M£|X) S^2J Elxl(pitch) SCt ^ 10nm °f 

^ 37IWXI ^^5fCK ^, 2JS^ (212a) Ami^l ^^£1 ^ £1^ SI ^ ^ 

10nm^r SCL 

Q§, £ 4cS ^55^ , ^Ol £Hfe l (212a)2J Ctt£^ 6.^^(210) ^ Oil ^££1 XI 

a^ov (21 4)0| @D. W^IAH, ^}| ^S£lXI 2^^(214)8 HSG S£l^£|^ t| ^) 6H yj 

§1 ^£IE0| Afgga. ^^1 £Hy(212a)0l ^S6I ttHWXI ^S£l XI £^°|(114) ^ 

oil feoi ^as(2n)oii am AjEHyjg ojiM mo\, iiy°i(2i6)oi sa. mm 

S|(216)8 0111 ^Oi . PECVO ^S2g #^E1 ^£IE ^sl^(SiN) 01 Q . 

£ 4d0il ^CHAH, £P| mf^E £^y(212a) ^^21 ^££IXI 2^^(214)21 ^¥ S^OI tii UN ^ I XI 
g£fQ|(216)0l Oil XI S» ggog ai^ mji m xy E £ny(212a)2J LH^Oil ^Of ^'sf 

^(216) ^§^(211)^ Of^BS AtgSfa ^^1 tfa ^S£IXI 2^^(214)21 ^^J[ ^ 

^ E!Cf. H£^, ^££1X1 2^9.M214)0I ¥?5j25 ^£l£JOi ^' £j CH ^?5HJ ^££IXI 2^(214a)0l 

£J\ ^££|XI 2^^1(214)21 <X\m mO\ , «}gog ^££1X1 2^^(214)21 

¥Wi 01^01 ^^1 S£^ §!□. 015 8, ^££1X1 2^(214a)0l ^91 ^SE! (212a) 
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o^ 3) ^§g(211)SJ ^CH^o^ a>~ ^o^AM , HSG 1EI£J 

Elg £#(218) ggAI oiggt r^SEIXI 2^(2t4a)^ £ El XI S gXI6H>l ¥l&0ICL OIOUH, &;?| 
£ £Hfe' (212a)2j LH^Oil ferOr §s}^(216)0l g^ 1 Aj^^og xo£]CL 

0fXI^£M, (212a)2| IHV2I r^SEIXI 2^(214a)2l tiS SS&Oil HSG lEt^'EI 

e (nodule; asperities Sggg2 ¥^M)(218)0I t £ CJ . BEiS. £ 4e0il £A(£! ^ 
01, r^SEIXI 2^(214a)2j LH^ hcn qj aj~ n^ojf HSG ME|ai £ |3 £g(218)0l g££ 3HflUAlEH 5f 
¥2=1(220)01 &&£!Q. 

ouiah, ^oi ^§s(2ii)8 ^ £1x1 ?* v b yoi ^ ^ =si §^ ^§ai m^m ?i§i 

^ HSG #EI£JEI^ £§(218), >:£E!XI 2=H214a), BEIB ^SS(211) &0II 3iMME\ & 

EM at (capacitor dielectric layer )(££0il 0l£A|):# Mail 01 e »£| *J EI^Gj(plate polysilicon 
layer)(££01l D|£AI)0! £|CH HSG MEl^ElE £§(218)1 ^ ^SJCH ^?£2i ORAM ^ 3HHHAIEH 

31 §13, 5H2HAIE1 ^2 31^ 2011 &3| ^SEIXI 2^(214a)^ £§ (dopi ng) At 31 

31 ^loti, Bfe£21 PH3 CH^ (annealing) £301 CH ^S@CK 

br2r 1>0|, £ gJg2| XII 3 ^AlOjfOII [[^ DRAM M diMMEi^, li\ 1 ^ A| Gj| Oil AH 2f U\&D[ 

XI ^, &3I £Hy(2t2)°i ^ & EH LH^2j S^OI )!^ea §^2J2i3l ttH°01l. HSG lEI^'EI^ 

£1(218) 1£ ecOiUEK 9iuHA|E1 ^2fll^ ^ MatOI^ g£|££|g ggoj CHEIgOl 2J3HI 

£§h &3I 3i HH A| EH o^2^(220)2i ES^OI 3|£ Oi til (HSG MEi^'EI^ ^ B>i! 

g^£i2*:>l DCHSCHI £0| 5HHHAIEI ^2^8 TaO £b BST §2i H^xh^|Q| ^ai no £b 0N0 £ CU^I 
3rs^B, ^SEIXI 2^(214a)2| ^0}J\ 10000 A ) Did! 9000a 0|6f£ ^SP. fe^l ? 

^e(211)0l ggOIIA-l DDI ^ A^£]£^ 1,^^^ ^91 HI 1 *J A| 011 Oil AH SD g§ 9)H 10l>ll 

(^AIOII 4) 

E 5a LHXl £ 5efe ^ Xil 4 ^ At 011 Oil HS^ ORAM ^ 3-1 EH A! EH Si X1I^ «^o| - 

£ 5e# S v ^6^, ^ ^^21 Hi 4 ^A| 0)1 Oil [[^ HS^ DRAM ^ 3H EH A| EH S] XII 1 M A) Oil 

Oil [TJ^ DRAM ^ 3H IiH A| EH Hi =?^9.[ ^Aio^Ef. ^, ^^!CH ^SS| ^SEIXI 2^(314a)^ LH " 

SS^TOli HSG MEI^EIE ^^(316)0! S^£|CH SiCK 

XHI 3 ^'AlOIIOllAHSf 0F£OUIS &D\ ^SEIXI 2^{314a)£| o^^o^ ¥£ ^ 3&8f0j 6!Sf^o^ 
^§S(311)0| §^£|CH 2>EK OI ^le(311)B £1 XI ?dH S£AI 

ti^f s ^goj ^| 4 aj^ojioji mE ^xi^ DRAM ^' 5HHHAIEHHJ X1I5 ^Si £2 Oil 

^S6fCH ( XII 1 ^AIOII §J XII 3 ^AIOJISF E^IOII CHoHAH^ H|6^| ^|6H 3 &M\ 

£ 5aS S^a^, e l\\ 4 ^AlOHOH! CCfE HS^I ORAM ^ ^EHAIEHSj Hli a 0 ^§ £iXH. ^^Xl 

^E-i^l- a>£xHI }|£H££0H D|£AI) ^ Oil e Z.^ H 2 ^(300)0) @ EK 

SZ!1^^(300) ^Oil ^El^ ^^^^(302, 304) ^ ^^^1^(303, 305)01 «j^Oi DI D 4 
^^21 mOI #(302 - 305)01 §£»9Q. ^ El E ^Sf^M(302, 304 )B 30a LHXl 500A2) ^ 

^MEIXI e^fi H£ 0^51 AFgafOj ^,^1 jncHe(302 - 305) ^ #2il^^(300)M 6^ 
EIXI e^S(306)0t §^E)CK ^SEIXI 2^ E^fi(306)0| Oil M mOi . M El ^ El E , TiN , 

Ti , W, VvSix, aEID 0112] - aiU2] £2 Ii§ ?-] X1 AH ^SEIXI 

SEH3(308)^I l A JSa. 

Cf§, ^^l S£l 3(308) ^ <ysfSf(305) ^Oll ^Oi£ ^MEIXI 2^ ^Ol OI^SJ ^tf^(310)0| § 

^ OI^IAH, ^Ol <^SfQ|(310) ^ ^^(305)8 ^SE|X| 2^ ^§e(311)^^ A^ 

§sa. oi^iAH, ^oi ^Deonm oils moi, pecvd g^s teos ^^^oip. ^seixi 

msm of^BS Aigstoi ^oi meo (308)21 ^ ¥ s^oi mi »\ xi ^ie(3H)oi ^ 

^ SCH ^^EiX! (312)01 l^ga. OltfH, ^31 SHy(312) §^ g§A|. £3! a, £ , e 

^^^(304)01 ^1^1 SXI^o^ At§§2^Mi ^^(^3E 313)21 =i* MEHZi(308)^ §^9 

a. 

£ 5b Oil SiCHAH , ^SEIXI S^g Dr^B^^ H|^@ ^, ^ i^2| g§ §2] amej & 
31 ^1!S(311)21 HI3iaPI 9\m ^1^ g§OI ^I^^Ef . ^31 ^^g(311)g ^Oi£ 

^£EIXI 2^ ^^2j Ol^og Aiin &a OI^M1, 3|g2i ^£Ei XI 2^ 0^3 Oil 
2i6H §2]@ S^SCi CH £^^(312a)0l £Hy(312)8 U XI 2! S01I S\m ^£ 

EIXI 2^21 El Xl (pitch) ^ 10nm 21^ ^8 B?17?iXl ^§ ^^SIQ. ^, e!S§ 
(312a) A^0|2J E^ ^^2| XEI^ 5Jr^ ^ IQmDl 

Qi, E 5cl ^56r2. £D\ £^y(312a)2l m^M Eft El ^^^(310) ^01! HISI ^Elg^^ 

^SEIXI 2^^(314)01 &!CK ^SE| XI 2^^(314)21 SS^OII HSG MEI^'EIE Sil(316) 

oi isgci. 

^3i (3i2a)oi ^ 2 ai xh?^ mmx\ ^seixi 2^^(314) ^ hsg mei^'eie ^1(316) 
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1 &CHI l ^§t^(318)Ol EO. m\ a^^(318)8 0(!S SCH, £OI ^»g(311)]& Of^tXI^ PE- 

TEOS #Sf^OIQ. OltfH, #afR(318) gSfAl g§ 521 2§oK* £OI Sty (312a) LH 

01! xH?-i£i ££^(318)01 £0|E(319)S i££^ S CK 015 8 ^£1^(310) s^ 1 ^ SSOII 

AH □ MOIJI ?I^O|CK 

£ 5dCHI SIOUH . ^Ol (312a) %^2! &St°J(310)2| H^OI S:fi Mil 

&&SM318). HSG M£I4J£!£ £M(316). 3£IH ^££l XI £^(314)21 i^3t CMP gg ^OH! 21 6K g 
ESf ^21 £CK □ £!£. ^££1X1 2^^(314)01 ¥^3££ ^£I£JCH & CH ^££1X1 
S^(314a)0l ggSCL 

0UI^£^. S|§£! 2Hy (312a) LH01I 2^5^ ^1^(318)01 WIS W>0\ . B0E ^2j £6> 2||0lg 

Oil 2|SH Hl^SCh H£H2 . £ 5e0HI £A|£1 &0| , ^££1X1 S = (314a)£i LH " H£0ii°i HSG g£l 

^£l^ £g(316)M 3i OH A! E-i 6^3^(320)0! . 

0J3I/H, ^gg(311)£ ^ £1X1 £^2 feW ^ = MS g§A| snj S o,a> 

Afa^tQ OlttH. m\ £^ ^ SgAI, #S^(318)0I X1PH £) b §2! 

^s}^(310)2j ^^^i- XII >l £j CM ^01 i^£j^ g^o| §1^2^^ 2J£A|9IE£ 

^ g§2g, 5H EH A| EH ^2&J(££0il DIEADHf M&1IOI ^ #£| *J efgs| (£ S 01! 0l£A!)0l xF3l£ § 

*r £ioi hsg ±m(3w)m g &! en ^221 draw ^ 5hiihaieh:>f &s . m\ ^ 

nHAIE-l ^Sfl|S| ii£ 3011 ^S£l XI 3 = (314am £§ AI3PI oH , in^£2| PH3 

CHyU( annealing) §§0| CH 4*S@£K 

df£f U0|, £ *rg°| XII 4 ^AiOUOII Ctt^ DRAM m ^ EH A| El ^ , £^| XHI 1 XHl 3 M A( Oil Oil AH 2f 
Qt&D\X\£. £J\ £Hfe! (312)21 ^§2§ 4'^CH LH^2J g^OI 7|gSC[ e^fSSl^l COlgOll. HSG M£| 

^ei^ j=nS(3i6) ^om £[, ^hhaieh ^2^1^ ^ Maioi^ Mdi^ei^ §^ s§2j ch^§ 

01 Si^ll SD. 

SE^, ^Ol 9H M A! EH §f¥2^(320)2| HS^OI D\£ Q\ b| (HSG M£l^£|^ til ^ ^5) 3>1! 

§^f£l9! [EH ^ CHI ^^1 5HHH A| EH ^^Xil^Q TaO SEi=r BST §2J H^^xHI^ OH NOSE^ ONO^ EH xHI 
Sm. ^££1X1 2^(314a)°l ^OPf ^I^(IOOOOa) Qibi 9000A 0|5f^ ^^D. ^Jl 
^§e(311)0l gSOllAH Afg£|£^ E^^MH §S E^fM gOMI 

(^AlOi! 5) 

£ 6a LH XI £ 6efe ^ ^§21 Xil 5 ^Al 0)1 0)1 [[^ DRAM ^ 91 UH A| EH 2J XII 5 «^21 i§|§ ^ 

£ 6aS ^S6f^, ^ ^§2] XII 5 ^ AIOIIOII [LIB DRAM ^ 31HHAIEH2) X1!5 &}X1. ^EXHI 

^l&KSSOII QI£AI) ^Oll eZfl 2^(400), ^£l^ lSfQ|(402), ^^^(403). 3£IH XII 1 ^Xl 
^(first anti-reflective coating layer )(404)0I x^5j|^ §^ @CK ^.Ol 4'£l^ 15fSf(402)^ 3iHH 
Ai EH ^ 2 XH! ^8 ^SAl #L^2^(400) LH2J til^ ^01(^^0]) oi£AI)OI ^ 

5§ ^xi mo\ 9\m i^sjb 50A lhxi 100 a 21 s?i m£ §^sa. b^^ i 6f 

3ii, ^ 7oA2i ^mm m^^o. £^^{403)8 on§ ^oi , pe-teos ^^^o^ A j m 500 

A 2| ^ XK( « ?>£^ l^SQ. ^Ol XHl 1 ^Af ^Xl°t(404)8 Oil S #01, SiON£^ §££J H 100 A LH 
XI 1000 A 2! S?l LH^ §^£!D1 df^^iSML 260 A 2| ^ X4I « ?>£^ I^SD, ^^^£^, ^Af 

^X|2|g IJS^l ^X^OIIAH 5£ S§A! ^21 ^14,^0^ A^£JH 2^SCN , EH S (pat tern) g^Oil ^XHPf 
2i£^ aiXI^M £^(resist exposure)A| ^ AF( ref I ect ions)S m±&o[D\ 9\oW BilXI^E f ^ 3 011 ?H! 
OIHH (wafer) ^011 £1^ m^&0\Q. 

^££! X! ^^S 1<£ Qf^3S AfgoFOt ^Oj X11 1 ^Af ^ XI ^1(404), ^1^^(403). M £1 E 
SS[Qf(402), 3£|^ eei§2^(400)0| xfeii^ £101 ^££1X1 3^ (406)0! §^8DE ^ 

^1 ^^£1X1 ^^M(406)0| OHM MCH, M£|^£l^. TIN, Ti , W, WSix, D£l^2 OIM2J E 

CH£ 5FU2I £2 e^ 1 ^ S.^51 XH?H2 £D\ ^££1X1 2^ E^S(406) ^^2j XHl 1 ^A^ 

^ XI ^(404)21 ^¥ £201 £fi CtH^rXI £2 g^OI CHI Xl ^ I2S g^lf £i □ . 

3£HS, ^^£1 XI &=1 M£HH(408)^F S^^CL 

£D\ S£HZI(408) Se! XHl 1 &1AI- ^X|Q|(404) ^Oii ^££IXI 2^ S^M ?1§2^AH, ^ OH 

£ ^££i xi ^01 oi^2j m^ov( 41 o)oi eick <^°i(4io)8 oiig eoi, pe-teos 

S|££AH ^ 9000 A 21 ^XH(» ^ SCL ^^^(410) -feT CMI XHl 2 &!Af ^X!^(second 

anti-reflective coating layer )(41 1)01 SSSCh XHl 2 ^Af ^Xi^l(411)^ 0)1 S ft CH . ^^1 XHl 

1 ^Af ^XI^(404)Hf S^'El g^ 1 ^, Si0N£^ §^£JI) 100A LHXI 1000A2J ^1 g^l g 

^sa. bit^*!5Mi, 260A2J ^mm s ^ s □ . 

XII 2 y AF ^Xl^(411) ^Oi! ^££IX! 2^ Df^3 Oil S MCH, SSeilXl^e HH^(412)0I 

l^gp. ssaiixi^e aH&j(4i2)M o^a^ A^mo^ ^^i xhj 1 ^af ^xi^(404)2i ^ 5« 

Ol til OH^XI ^^S|(410)0| £|0i ^S£IXI £^(413)0! §^SD. 

£ 6bCHI ^OIAH, Q1\ S^ailXi^^ EH0(412)O| XII^S ° ( XII 2 ^Xl^(411)0! XHPHEIQ. £D\ 

Mi 2 «IM ai|s}(411) X1PHAI ^^1 (413) 5t ¥ Oil XHl 1 SMf ^Xl^(404)£ E^! XH!X£lOH 
mj\ a[s|Q|(403)o| ±m^a. 

QS, ^ ^S2l ^a. gg -oj mU o\ m P! AV^g|( 41 o)2l ^, ^Oi£ ^^£| XI 2^ m^2j ^ 

xhi oi^oi £i£^ t>\j\ mm ^'^ ssoi ^i^^a. zi£i°3 , ^3i sseiixi^e nne(4i2)oii 

21 6H S2J& (413)21 B^i£C1 USS ( 413a )o{ m&^U . ££^(413)8 C! X^ SOU 21 

^ ^M£IX| 2^21 E! *l (pitch) SCt ^ 10nm ^18 37I7JFXI ?^6FCE ^, 2J2^ 
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2Hy(413a) AFO|2| &£j gfgf£l 3HEI^ £1£ ^ 10nm3F SDL 01 3 1 AH , 2 soj (413)SI 

3312] xFOI^ sICH &f 160nm3F EICK , 2SF^(410) ^A! HI 1 *}A[ ^ XI at (404) 6^ El 

2SF^(403)2| SJ^£ &XHi ^ E!EF. 0I2F 1*01. g§§ gSH 2Ey(413a}§ 

&2£Mi , ££EI£3EFiII S§2| l^lg ^ 4'£IEH1 ^SEIXI 2^2J LH^ xti^B 

^3FA|3MI SC[. 

£ 6c S &3( £Ey (413a)2l g^g CQEf 21F^i(410) &0II ^SEIXI 2^(414)01 

SEF. 01 31 AH, &3I ^SEIXl g = Bf(414)g HSG M El aj El E £§ ^§1 ?l 5H til§^ ^£IE0I 
AFg£|2, 500 A HJ ^|£ l^SCK QJ\ ^SE| XI 2^(414) &0II HSG MEi^SIS £§(416)01 
§&E!EF. HSG #E!*J£I£ £§(416)g 300 A OI&SI ^fllS 3>E^ g£E!CF. 

4131 2^y(413a)OI ^2SI XH^H CCH^XI HSG fiE|AJE|£ £§(416) ^ r^EIXi 2^(414) 

&01i 2^(418)01 §a. 2 §1^(418)8 Oilg 10L PE-TEOS 2£|9>£^AH ot 2 00nm 

sa. 

£ 60 Oil £>OUH, £*y(413a) £^2) 2sl^(410)2l S^Oj tii [LH^Xl 2£F 

^(418). HSG ME|AJ£|^ £§(416). 350 ^SEIXI 2^(414)01 CMP g§ il£^ g&s* ^ 9 

□ . ^SEIX! 2^(414)01 ^EI£jCH ^SEIXI 2^S(414a)0l 1!£&!EF. 

OIXI^££, &3| XII 1 *}M ^XI^(404)M ^ SX|g£^ Afg8F01 2^1(410, 418)01 HI X 

£IS ^£EIXi 2^(414a)2J LH " 5 3 Oil ^ HSG MEIAJEIE £§(416)01 31EHAIQ oF^ 2^01 

1£E!EF. 21^1(410, 418)21 HI 31 g§g 0111 MO], BOE BHIOI^g AFgsFOl 4> HI 

SD. 3iEHA|Ei 2^2] XiWe ^£A|3|3I ^ 2££ PH3 CHy ^ gSOi m, £)£x]| 31 

B S^Oii 3-iEHAIEH ^2X11^(420) ^ SSilOlE 2^(422)01 XF3I£ §^£101 £ 6e0il £Ai£d bF2F ^ 
01, ^ CHI CUE HSG £§(416)S ^ ^&!Cil DRAM ^ 31 SH A| EH (430)3^ 

3IAH, ^3| 3HHHAIEH ^2^1^(420)^ 01! « mO\ , 8nm LH XI 10nm°l S¥IS N0^£^ S^£J 

MeilOie S^(422)g ^ 155nm5j MEI^d|^°ie §^ SfOI ^ 135nm2J S^eCL 

&3I HI 2 ^A|01I0||AH2[ ^01, #D\ ^^(418) 1^ S01I ^3| A^ov-( 410t 418 )g X1I3-ISPI 
g§ eOil £JSH HSG MEI^^IE £§(416)01 a CH ^01X1 U3^ ^X|6PI ^6HAH 

HSG #B.|^dl^ £§(416) ^ r±i^ei XI 2^^(414) &<HI bHeiOi^(£S0ll 0l£Al)0l CH 4, 

oiq. ^oi aizi dHaioi^B ^rn^ow mw ^ &mu\m ^ e^s 1^32 oiis mch , tsn^i £ 

^ Ti^ £^ ^E|g ^If^l l^SCK ^31 bH£|CHS|g 4UI ^EHAlEi ^2xi|^(420) 1 

^ 2011 ^iSle 2 S3 ^HAI HI 3i E! D . 

(^AlOli 6) 

£ 7a UXI £ 7e^r ^ HI 6 ^AlOjl Oil CC^ HS^ DRAM ^ 3-| HH Al EH2J HI5 ^ 

x^£^ £01^^ ^M£0|Cf, 

£ 7a 1 ^^SfS , £ i^g^ X1I 6 ^AlOtlOil d^E HS^l DRAM ^ 310HAIE-|H| Hl£ ^Sg, a X-l &f£^l 
3|&(£S0II DI£AI) ^dl gZHS^(500), Ms}^(502), m\H HI 1 ^A^ ^XI^(503)0I xfail 

^ S^^ICK ^31 ^El^ l'sf^(502)g PECVD ^S£^ 30nm LH XI 100nm°| ^^1 S?IS ^£^ §^ 
£101 tlf ^3£|8^l ^ 100nmH| ^XHi S 5>£^ l^SP. ^3| ^'E|^ §sffi[(502)g 3iHHA|EI ^2^l° f 
e^f ^8 gSAI eZ!l!2^(500) LH£| HI e ^°i(£^CHI D|£A|)0l a^£|^ ^ s ^ 

XI6PI ¥loH §^@EK ^31 HI 1 ^Xl°|(503)^ OjIS MOi , SiON^I£^AH 100A LH XI 1000a£1 

^XHI S¥l LH^ bF^^!6^l 260 A E| ^MM i^£^ I^SD. 

^31 HI 1 ^Ah ^X|B|(503). ^El^ lsfS|(502). HEIH #^19^(500)01 Xfai^ ^'^ £|OI ^SEI 
XI 2^ E^S(504)0| g^^Cf. ^31 ^SEIXI 2^ g^S(504)0| OIIS B0\ , M£I^'EI^, TIN. 
Ti , W, WSix, Z1EIH 0IM2J g Oj£ 5fU£| £2 ii§ ^261 HI ?-l 2 ^. 01 £2 M^OI ^ 

31 ^££1X1 2^ ^i»s(504) o t ^o, M ! y M ^X|^(503)H| 5001 tfi LOWXi Oil X) ^ g 

§ ^^5} ^ 9D. Ddi^, ^r^EIXi 2^ ^ MEia(506)3f t ah g C K 

^3| MEO (506) ^ HI 1 ^AF ^Xl^(503) ^Oil ^^EIXI ^SS£SAH, ^ CH 

£ ^MEIXI ^Ol OI^M 2^^(508)01 3D. ^31 a^o^ 508 )^ Qilg moi , PE- 

TEOS 2Sf^£^AH ^ 10000 A H| ^£^ a^j 2^^(508) ^Oll HI 2 ^A^ 

^Xl^(509)0| §ah£jq. Avpj x]) 2 B^A^ ^Xl^(509)^ OIIM HCH . ^31 HI 1 e}Af ^XI^(503)iF § 
^tl ^. Si0N£^ l^SO 100 A LH XI 1000 A 2] ^?IM i^£^ 1 ^ EL bH^3ML 

260A21 ^^15 5>£^ SSSCK 

&3I HI 2 &}Af ^Xl^(509) 4 h OII ^SEIXI 2^ l^g 0^3 OIIS M0\ , SSeilXI^^ HH & (510)01 
H £ CL ^3| iiSailXl^e 11^(510)^ Dl^a^ AhSmOj ^3| HI 1 ^Af ^ XI ^(503) 21 ^« n S 
01 ±mm CH^XI 2^^(508)01 ^'^ £10] ^££1X1 £Hy(512)0| gAnacL 

£ 7bOII ?10\M, ^31 S^aiXl^e nH0(51O)O| XOS ^ t HI 2 ^AF ^X|e|(509)O| HI 3H EK ^31 
HI 2 £}AF SJ|a|(509) HI^AI ^3| £^y(512)5j ^ Oil HI 1 ^AF ^X|^(503)£ E^l HI3HEI 

0| &3I ^E|s ^^^(502)01 £S^EF. 

Q§, £ ^^1 S§ SI U£i ^3! 2^^(508)21 HI3i6Ffe ^a. ai ^ g§oi 4^1^^ 

□ . 0[ A_|Z[ ^§0i| ^3( 2§|Q| (508) g ^Oi£ ^^E| XI 2^ ^Wl 0I^£^ 
@Ef. II ^2F^, ^31 MSaiXl^e HH © (510)011 6H §°JS 2^W(512)°i 3 3IMEF 
£^y(512a)OI §ah£JQ. a^^i 25^(512)8 CIXFei SOil 21 sh ^£E|XI 2^21 El xl (pitch) SEF °i 
lOnm ^8 33I7JFXI 3|^SFEF. m, 2JS§1 £Hy(512a) AF0I2I Ef^ ^^2i 31 El ^ 
£± ^ 10nm3F E!EF. &3I £^y(512)2| 2 ^2J 33I2J XFOIb ma ^ I60nm3f El El . 0I2F 
^01 , g§§ S6H ^31 af^g £^y(512a)e f ^^£^M1 . idSEI^HEFni g§2| ^31IS 
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^mm ^ 9in mium ^££1 xi 2^21 lh^ xiigg bju §^ai3i;hi sq. 

£ 7cS S2EoF£. £D\ ^SS 25^ (512a)2] CD£I 6Js^(508) £01} ^££1X1 2^(514)01 

. OOI A| , £31 ^££|XI 2^(514)8 HSG S£l4!£ie biMl ggSHM ?! §H til§§J ^£|g 
ggElH, 2* 400 A LH XI 500 a ^ g¥| LH£ g^^CK ^?| ^££1 XI 2^(514) £011 

300 A 0I&2I ^IHig HSG M£i^BI^ kg(516)0| gg£!CL 

feOI (512a)0l xH?lS l ttH^XI HSG §£i^£ie £§(516) ^ ^££l XI 2^(514) 

fefOii 2^(518)01 Sa. 2s^Q|(518)£ OilM ^01 , PE-TE0S 2^Si°^A-i ^ 200nm 0I&2I 

^WIS 3±£^ 01 OH. 2§}&i(518) l^AI Sejg £§SfOI £H| ^S^! 

£Hy(512a) LHOil xH?42 &S*°t(518)0l SOlE(519)fi g&SCI. 01^8 2^&!(518) s 

ai ai 2-[ §§0(|/d 3 MOPI ?i^oia. 

£ 7d0il 910\M , 2Hy (512a) S^SI 21^(508)21 £¥ £30] til IDi^XI &:>| 2^ 

^(518) &! ^£i XI 2^(514)21 SJ^m g&H aQ. D£1S . £££|X| 3^^(514)01 

2§ ^£12101 *J£!Ei ?£2| ^££|Xi 2^(514a)0| Sg^Q. 

DfXI^o^, mSE 2*y(512a) L_H Oil 2^6^ 2*^(518)01 011 g gOI, B0E §2j 5HIGI^ 

011 2I6H aO£!D. 3£i£, ^££1X1 2^(514a)2j LH¥ 520IIB HSG S£l^'£!^ £M(516)M ^ 5H 
nH A[ EH ^¥2^0| SSSCK 

Ah^| 21f^(508)g ^ £1 XI P^H i^OI- ^ ^ = S< 1AH A | 3|H| g^S o,ah ^^x^mo^ AI- 

OlffH, 2tf^(518) XII X SSAI 2£^(508)2j iJ^X XII 2H H 2 S Ml , ^ ^01 §£21 

b e^i^^Hj ^mm ^aoihs e^«2j bxis eoi^i @p. 

□ £M ^££1X1 2^(514a)l 2^^(508) ^dl Ai EM #2x^(520) * SfillOie 2 

^(522)01 xffll^ S^£ICH £ 7e0il 5EAIS til 2} ^01, HSG £g(516)S ^ ^^!Ci ^?S2i 

DRAM ^' ^-iilH AiEH (530)^h &^9Cf. OI^IAH, ^Ol 9-jIIHAIEH ^2^1^(520)8 OjlS MO] , 8nm LH Xj 
10nm2J ^IHI g^g NOQ^o^ M5II0|^ 2^(522)8 ^ 155nm2| M£l^'£l^°^ 6f 

01 ^ 135nm2| ^Wl^ 

^^l 51 OH A| El ^2x{|O|(520) 2011 ^.Oi 5inHAlEi 6^2^ 2J Xl^g ^4iA13PI ¥1 §! 

£ PH3 01^14 SgOl CH ^SEia. 



^ ^§8 ^seixi 2^e 25y g^Ai gxiii M^d\o\ ^S£ixi 2^ §da§ mm 

l^^S^MI , ^££1X1 2^ M£021 ^^£1X1 2^ XI XI J\^m ^H. ^££1 

XI 2^ M2-1H2I SWaiOl 0^2^ ^^Ul^ ^ SiPf £!Ci. 

□ £1^2. ^ 1^8 ^££1X1 2^ 25^1 g§2? ilCH^ %^A|3IH, ^' ^ □ 1 ^££1X1 

2^21 LH^ cc^ ^££1X1 2^2J LH^ ^ ^¥ SS01I HSG S£|^£IS ±m0\ g^2J£^ 

g§2j o[^jg ^ oiu, seh M£-^ZlSf S^y2J 2§l(misalign)e ^Xl^ ^ 

^^ffl, ^&!CH ^^2) ^^£|X| 2^21 §.^IS ^ 2ib sDf^f SID. ^S£i 

XI 2^2) S^^g e^UI^ 1 4^ 21^01, HI £f AH ^M£IXI 2^2] ^Olfi ^^Al^' 4- 
C[. ^^£1X1 2^21 2]^ S^^CHI HSG #£l^£l^ ^^21X1 l,^^M-i 2]^^ ^ 

££l XI 2^Z1 Eh^e ^Xim 4^ 21^ SHI^I $ICK 

^££ixi 2^ ^i^ ^i§§ s^ai e^s msm §^i2°42^ a^£i 

£^ ^SSMi, g§ B^^S Ms 4^ 5i^l 2iCK 



s^a 1 

(a) ^Exll J\E £0il 21fS| i! ^'sf^a S^Sfb Pe2J Xil 1 l^ii f£6fb E^l : 

(b) g^ifi i^g D[ A 31 A^BfOI XI! 1 i^ii ^^^^^ ^^(partially etch)6f01 ^££1 
XI 2^ ^SiSe §^6^ E^l; 

(c) ^Ol ^££1X1 2^ ^Sl £2 g^ 1 ^ xH?-jAi ^££1X1 2^ 1^31 §^6Fb B^l: 

(d) &^l ^££1X1 2^ e^l §£i3 ^ X1I 1 i^i £011 30i£ ^££1 XI 2^ ^01 0l£2j 
^§S(mold layer)g m^oltt , £^l ^££1X1 2^ M£1Z12J £ ¥ n M ^^£|X| 2^ 1 
£0 ^^2J Xil 1 !2S2| ^« S20I £#£lb 2°y§ ?>£^ g^8f^ ; 

(e) 25^2j °^^2| ^'^S S^fe'S ^^A|?|^ B^ll; 

(f) £5| £^y2| g^l- ttf^ £0|| £0| E^i 2^I^^S S^2lb ^S£l XI 2^^ 

(g) £5| ^S£IXI 2^2] SS£0ll HSG inM(hefnispher ical grain nodule)! m&o\= B^l; 

(h) £5| 2Hy§ &26I xHg CHXHrXi HSG £M ^££l XI 2^9| % m Xi \ 2 i^ii §£6tb Ef 

(i) £^l o^2| ^^e2l £V S^OI bcMS tLH^XI £0| X1I 2 HSG □£)!> 

£l XI 2^^M B\0\ ^S£l XI 2^^ V M ^ £l AI ^ ^S£| XI 2^S §£6^ B^IS SUSl 
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b DRAM m 5HfiHA|E12] Xll 2 . 

s^s 2 

XII 1 »0ll AH , 

&M(d)fe t &?i ^mmm ^ssiss ai^ 5^ a^i m 1 i^s^i 3is &¥°i n 

lfO|g ai^ §XIS(etch stopping layer)E£ AfgoKH £D\ ^SEIXI 2^ ^ M El 3 31 
SS@(protrusive) 5>£^ DRAM M 31 EH A| E1 2| Hl£ . 

3 

HI 1 SOII &OUH, 

£/3i ^§A|3|fe B3ll(e)Sr , 3 CHE &3| ?1§0| ^SEIXI 2 = BJ ^ffll 0I^E£ ^ £j£ 

P s^ 1 ^ ^ssii. &3i 25yg cixi°j goii ei§> ^saixi 2^:21 nixi(pitch)sa ° fc 

lOnm &fe 331^X1 3^§[ ORAM ^ 31iIHA|EH2| Hl£ . 

S?S 4 

Hi 1 SOU °JOUH. 

^31 XII 2 I2§ B 31(h) SOII, HSG ES2J df£f XI *j^Q| &0II HSG E^e E^6I 

j\ m^mm ggsife b^is en s&mb dram ^ 3iehaiei^ his . 
s^s 5 

XII 4 S01I &CHAH, 

feoi wmm^, Ti ^ tin e che emet dram ^ ^hhaib^i his . 

S?» 6 

XII 1 S0II 2iOUH, 

&3| ^SE|X| B3ll(i) ^, ^li ^ HI 2 I3§I b^ 1 XII 31 Sib B3I; §J 

&3| HSG tii ^ ^SEIXI §J XII 1 |3i #011 5HEHAIE1 ^£HI<3| S S^IOI^ xfBII 

£ S^gfOI 3-1 fill A| EH H §j£l5ri= B3IS EH 3&SI^ DRAM g 31HHA|E12j XII £ "Jg. 

7 

XII 6 S0II SIOUH , 

&3| 31EH A| £1 ~ *CHE 28 fF/cell 0I&2J 31HHA|g^S DRAM gj 3HEHAIE12J Hl£ 

8 

(a) ^EHI 3I& #011 vm^ SJ gs*QtM £Sr3f£= a#2| Xll 1 1!#SI^ B34I; 

(b) E^S §£g 01^31 AtSoKH #3l Xll 1 I^ii ¥^^12^ ^(partial ly etch)6[C* ^SEl 

(c) #3i ^seixi = e^e^ £a mmz xw?u-\ ^saixi 2^ e^i i^oi m^s\^ B3ii; 

(d) #31 ^saixi 2^ sehzi a! xii 1 m&m &o\\ ^ioie ^seixi 2^ ^01 01^21 

^§S(mold layer )M , ^^£1X1 2^ =^ M£HH°I ^¥ S^H^ ^SEIXI 2^ II 

EH H ^^£1 Xil 1 ^^S°| <M^ H^OI ^S£lb S^5fb B^l; 

(e) ^Ol E^yHI i¥l Sl-Ol 2Hy§ ^SA|3|fe e?ii; 

(f) ^oi s^ysi m^m m z\ ^oii sehzi^ s^i^e^ s^£i~ ^seixi 

( g ) s^yi &2si xhs mmx\ xi ^oii xii 2 i^n i^aisj. ^isoii 

CH oH ^l^ 6d^blS ^b fig §^6^ E^l; 

(h) £D\ 25y ^^2| ^lg2J ^¥ S^OI Eel ttH^XI ^3| HI 2 I2S ^ ^SEIXI S^^g 

6101 ^MEIXI ^ El A| 31 ^SEIXI 1^61^ &51I; 

(i) ^31 25y m«oj xi, 2 |2§I HI ^ gfc BXII; ft! 

(j) ^31 ^MEIXI 2^21 LH¥ SS( inner surface) * ^SEIXI 2^2j SS(top surface) &0|| 

HSG S^SIb B3IIM 5t5lb DRAM ^ 31 GHAIE121 Hl^ &g . 

S^S 9 

HI 8 &0II £iCHAH. 

&3I E^y BXj|(d)b, ^3| ^|§§ ¥^^E^ ^l^ 6I2J, ^31 HI 1 1^S2J 31 S ^¥21 ii 

§Xle(etch stopping layer)ES AfgS^ ^31 ^SEI XI £^ S^l #£1Z13^ i§3 
S ^>E^ DRAM ^ 31 EH A I EH 2| HI 2 ^ . 

10 
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HI 8 'SOIl £!CH AH , 

£D\ 25^1 S^§AI3lb B3l(e)b. 3U£ #31 ^SeOI S££IXI 2^ Ol&og ^ S|£ 

^ ^ ^ ^s^m ^^£12. ^i ci^ei soil 2Jef xi ni xi (pi tchjaa ^ 

lOnm £1^ B^I^II l*S DRAM ^DHA|E|2| HIS 

11 

HI 8 S0II SIOUS, 

&OI ^1§8 A^o^og Sg£jI2. £p| III 2 I2§8 §3ie, v ££ l^gb DRAM g 31H}IAlEi°| HIS 
. 

S^PS 12 

HI 8 S0II SICM/d . 

&3| HSG ^ m& E^l(j) ¥, HSG til S£E|XI 2^ » &0II 310HAIE1 

et & #aioi^ xiais diw,ME\m s&stb a ssstb oram *j b\ eh ai e-i si 

HIS gfg. 

13 

XII 12 SOII SiCHAi, 

#31 ^HHAIEIb ^CH£ 28 fF/cell OI&SI ^HHAI&j^S DRAM 5H HH A I BH a HIS 

S=?9 14 

(a) &f£xfl #011 ttm^ S! S^eiS 5&5ffe QeSl HI 1 i^§§ IgSfb 

(b) Df^BS Atg^Qj #J| HI 1 ^2Si ¥?^£S ^(partial ly etchJoK* S££l 

(c) sM£ixi 2^ geiii £2 lis mitt sseixi s= ggstb eau 

(d) ssaixi 2^ §yn s hi 1 ii^g #011 ^oit ss£ixi 2^ feoi oi#si 

^Se(mold layer )M 1#6I3 , &IM ^££1X1 £ = M£I~12J #V SBif S££|XI 2^ § 

an gmai hi 1 m&m°\ ssoi ^e£ib 2°yt g^afb &:*!: 

(e) £UI 25^21 ii^S £«2t 6f01 25^1 ^#A|3lb BIT. 

(f) e^ysj e^s ih^ ^-mm &o\\ e™ MEizisf g^gb s^£ixi 2^ 

(g) #21 r^S£|XI £^°l ££#011 HSG ^(hemispherical grain nodule)M §#6rfe &?\\; 

(h) #31 2Hy§ £fS6l xHS IH^XI S£E|X| 2 = °! #011 HI 2 i^ii S#5|£i, #J| 2°y LH 
Oil *H?-|£! HI 2 H2!#0| SOIEM fjgShfe B3I ; 

(i ) #31 25y 2^SJ ?l§2| Ah ¥ s^OI til [EH^^XI ^Ol HI 2 i^il ^1^ 51 W ^ 

saixi s^^e ^£iai^ ^^£ixi m^m~ b>ii; ^ 

(j) LH^EI HS 2 l^il HMS^ & ^1 « 5§6|fe ORAM ^ 5HUHAIQ2] H!i ^S. 

15 

HI 14 SOII ^CHAi, 

^Ji §^ e^Kdjb. ^^i a^a, ^^i hi 1 m<£m?\ j\s ^¥2j g 

Ifcng ai^ §X|e(etch stopping (ayer)S^ A|-§ol-Of ^££IX| 2^ M£H3^I 1§@ ^5 

S ^S£Jb DRAM ^ 91HHAIEH2J HIS . 

a?» 16 

HI 14 S0]| ^CHAH, 

^Ol 2^y§ ^&AI3lb B^l(e)b, ^01£ ^^1 ^S#0| ^S£|XI 2^ Ol^o^ ai^ £j£ 

^ ^ai ai^ "Jgog 4^^£IH, &2I 2°yg PXr2J 1011 °l§[ r^£|XI 2^21 HI xl {pi tch)SD ^ 
10nm 31\D\X\ m% DRAM ^ ^HHAIEiHj HIS . 

8^8 17 

HI 14 SOIl SKH/d, 

^Ol HI 2 1^§S Ife^fe DRAM ^ 3iiIHA|E-)2| HIS . 

18 

HI 14 SOIl ^OU-I, 

^>^i 2Hy m^2i hi 2 i^e hi>i e^io) ^, hsg ±mm ^~ ssstxi 2^ ^ ^chi 

3\ UH A| El ^2Ai!°| ^ MeilOl^ XI 31^ S^SiOl 3i SH Al El g §^6lb E^ll Ci S&slb DRAM 
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< *! 31EHAIE|2| HIS 
S^S 19 

hi 18 son aicw/d. 

£OI BiMMEl^ *{CH£ 28 fF/cell 0I&2) 5HHHA)e±:§ DRAM ^ 5HHHAIE]2j HIS gjg . 
S=?9 20 

(a) eiEHI Pie #011 Hi 1 128 H HI 1 L^Ai gJXi^S a fill £ 1^6f^ B31I; 

(b) s^s s^g Dfsas Msmoi #pi hi i hiai ^xi°<- ai i i^ei ¥^^^^ 

^(partially etch)6K^ SSEIXi *j ^ 5^11 SSofc 

(c) sseixi s= £2 w?w s^eixi a=j sans i^sfb bpii; 

(d) &PI r^EIXI 2^ ^ MEO ^ HI 1 £MF ^X|S| &0II ^CH£ SSEIXI 2^ feOI 0|&2j ^§ 
8(mold layer)^, Hi 2 ^XI^M ggSfSI. ±^E\X\ 2^ ^ M2HH2I &¥ 53 
HI SMEIXI 2^ ^ M&n 2,^21 HI 1 «>A> ^Xl^2| gJ¥ ££0| inS£lb £5y§ 

(e) &PI HI 2 ^AF ^X!°[ ^ 25y 5F^2| HI 1 ^H^I HOI 6^ B^l; 

(f) SHyHj £>^^2j gJ^S *{2J §KM 2^y§ ^SA|9|^ 

(g) SHy2j ^§ 0>ei &0il &D\ £P|*1°£ S^SIfe S£EIX| S = Qf 

(h) 4PI SSEIXI S = s*o| HSG ^(hemispherical grain nodule)! g&Stfe B>||; 

(i) m\ 25yi sssi xhs cch ^hxi hsg ±m s sseixi a^e* X1 , 2 sss^ e 
31; 

(j) 2^y £ = 2j ?|§^ ^¥ £201 ing^ [IimXI HI 2 i3§, HSG ^£ 

Eixi a^sts m&m ^ skh sseixi ^eiai^ sseixi a^s e^i; 

(k) £J\ ?li §J HI 2 12§i HlX^fe £Pj|; % 

(I) HSG S^EiXl 2^ ^ HI 1 !2S ^0|| 9iIIHAI£i #a*l|SJ ^ M3I0I^ a=i§ 

xffill^ §£6f01 fHEHAIEJS §£6^ B3IM 5§6lb DRAM M 5HHHAIE12I HIS . 

S^S 21 

HI 20 SOII 910\M , 

25^1 S*§A|9|fe BPIKf ^1CH£ ^Pl ^leOI ^SEIXI ¥^l 01 £J£ 

^ ^ ° 0 f S2^ ^tysill, ^^1 2£^8 El XI- 2J S01I 2Jo^ ^SEIXI 2^21 mxKpitchJSD ^ 

10nm &!M 3P|^X| P^§[ DRAM ^ 31EHAIQ2J HIS ^g. 

22 

HI 20 BtCMi SACH AH , 

^Ol HI 2 IS! 1£ B^i(i) SOII, HSG biM^ E^m SSEIXI = ^ Oil HSG til SS6F 

mmmm msm^ &y\m l-\ ±mo\^ dram m piehaie^ his ^s. 

S^i> h 23 

HI 22 »0II 9lO\M, 

mmms, i\ ^ tin m o\± sfuei dram ^ 3inHAiE-i2i his ^s. 

HI 20 tJOil ^lOiAH, 

3inHAIEib ^CH£ 28 fF/cell 0I&2J 3iCHA|^^g DRAM ^ ^ffl|A|E|2| HIS . 
25 

(a) «i £^| 3|& ^011 HI 1 m&m * HI 1 &IAF ^Xl^ll xtfillS §^6tb 2*1: 

(b) l^g OfSBS AfgS'rOI feOi HI 1 ^AF ^ XI ^ ^ HI 1 i^il ¥^£12S 
^2t(partially etch)8KM ^SEIXI 2^ ^^ti l^Bib B5il; 

(c) £>oi ^seixi e^ii £2 mm^ xw?im ^seixi a^ m&nm m^m^ bpd: 

(d) 40| ^SSIXI MEIIl ^ HI 1 ¥1M ^Xiei ^ CHI ^CH£ SMEIXI ^0| OI^2J 
S(mold layer)Hf, HI 2 Al- ^XI^M ^fill^ ^SEIXI 2^ S£iD2j n S 
^ ^£EI XI ^^i #EiD ^^21 HI 1 £!Ai- ^Xl°|2| S^Ol ti£Jb 25^1 

(e) ^Pl HI 2 ^Xl^ ^31 5^21 M 1 ^Af ^XI°IS HiPimb B51I: 
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(f) &3I £Efel°J l'¥I ^ 6KH 2Hy| m^Mdlzz E^f : 

(g) &2I ££^21 CQ^ ?|§ &0II £J\ ^Sj 11 EH □ 2f *PI*IE^ g^£J^ ^S£! II E = °t 

(h) ^SdlX! a^Qt2| HS^Oll HSG ES(hemispher i cal grain nodule)^ SSslfc B3I: 

(i) &3| 25^1 &Eo\ XWm WmX\ ^££1 XI 2=a* &01I Xil 2 iS§§ l^of£J , £oi 25^ LH 
Oil XH?-IS XHI 2 ^^eoi £0|E^ SSSffe 931; 

(j) &}| g/^£J ?IS^ S^OI kS* ttHWXI HI 2 i^S, HSG if, DEI 2 ^£ 

aixi a=w§ s&s* ^ ma ^senxi a=wm ^satxi s=g m^o\~ eat: 

(k) £jO| £5^ LH^SI XII 2 iSSi XHPHS^ B3I: £! 

(i) hsg ±mm ^~ ^saixi 2 = ^ &oii ^-i a* eh &&xm ^ saioi^ e = § xmi^ 

§^5f01 3i GH A| EH M m%o\tz Ml^er DRAM £' 3HHHAIEHS] XHI5 «>g . 

a^s 26 

XII 25 SOW ^OiAi. 

£Di **§A|9l!zr B3l(f)zr, ^CH5E ^SSOI ^SEIX! 2^0-1 ^JHI 0|£fE£ ai^ s £ 

^ ^ °o f S°S 4* IS £112, &3| 25^8 PX^£J SOII £J§[ ^M£IXI 3^2J HI xl(pitch)SCf ^ 

10nm 2*8 a^l^XI DRAM m 5HIIHA|EH2i XII £ «JS . 

27 

HI 25 ST CHI SiCH AH , 

£OI =HHHA|EHb 301E 28 fF/cell OI#2| ^EHAI^^M 5>b DRAM M 5HHHAIEI2I XII 3£ . 
g?ff 28 

&oi i^ii ifH ^exii 215^ s:>i*}E£ S^SIE^ §£S£IOi 213, £P! 121 59&01I M&tt 
^saixi 2^; 

^^aiXI 2^E| LH¥ SS( inner surface) &0HI t£3 HSG ti; §J 

hsg ^ ^saixi s&sk* §9§ ^chi xfai^ shuh ai eh ^hi^i §j saioiM 

S^M S&S^ DRAM *i 5HTOIAIEI. 
S^S 29 

&0II XHI 1 1£#; 

£J\ M 1 I2§I y£xj| 9I&^ 2^1^°^ S^£|£^ g^aCH 2i£l. ^^I X-ll 1 I9§ E¥ 

^Oll ^^CH ^S£| XI 2^; 

^>0| ^££IXI 2^2J LH " S3(inner surface) ^ ^££IX| 3^HJ ^¥ SS(top surface) ^01! f ^ 
S HSG Eg; 

XII 1 ISt ^Oll ^M£IXI 2^ gf^2f SSfE^ XII 2 I2§; S 

^Ol HSG ti ^ ^SdiXl £1,^01 Xil 2 I^i 4 h 0il X^l^ ^OHAIEI ^2^1^ ^ M 

£1101^ 5^6^ DRAM ^ 3i HH A( EH . 

S^S 30 

^£1 ^i^ ^oii s^^i m 1 isi; 

M 1 12§i MI! ^ExHI 7IB^f S^I^S^ 1^£ICH , ^Ol i^S HS^OII 

^£!CH ^SdlXI 2^; 

^££IXI S^Sl LH¥ S2(inner surface) ^dl HSG EM; 

Xil 1 iS§ ^Oil ^££IX| g6^E^ S^S Xii 2 l^S: 

^oi hsg ±wm r^saixi 3^ §j xii 2 i^i ^oii xfeii^ ^ehaiq ^^xii^ q- m oj 

M i^5^ DRAM m ^nHAlEH. 
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IS K ffc - ^ 7 A -feyi^ dr ^ ^j^. (Dtgit^Sc 

<—<w /-^, 

HuEa^* 111 ^fc^$ns^hi. y ^ffi W0fltsWJ:lcaly ^^ 0 

D*£W$*Lfc^=^^ 112a ^^ 5o HSG *V , *J=.,x,i> mfSLisitl 

5fcft©t/MS©^ h ^s^«*fc«<Off £«: 40nm fc0>-? % flUE*-^^ n 2 © 
m«^-ttb^>^< * 40nm ^1x5,^^5^5 j,.^ 

111 h 114 «^ 5o fufB^. N 114 tt 

HSG -^McDfc^{^ H ^v-y - ^amorphous silicon) asflrffi 

a, IB* 114 *>*Bi_hfc HSG #y v-y =,^y i^(nodule . 

asperities flOflfcaaWlie ^«c£tL<5 0 *5*** % «WEifc«Snfc^=>^ 
112a O^XaiH lcXl>2 ^Uf 112b j; 5 mm** 

IMt*?^* 112a ^^»fc*nS*1?HSG #y us Xtf* 

0 id iz&^T* mtmmztitc*y=.i,y n 2a mwo>&w§ m o±«*ffiis» 

W-f**-CWSEiWfcfflt 118, HSG #V *V 116, ^T^^,^ ti 

K 114 

CMP(chemical mechanical polishing) lifg T £ ft 3 0 -5 £ , jx h U 



nsAxmxm m #te*ztizt. ® u i^ut*,^ i 14a 

©*»*Bf«Wc MSG *y*y =,vy^ lie ^**Lfc*^^^T»«i 

120 as^$^ 5o ifrte^b^ 118 &t5tt«» in h^yr^rxm-ete* 

*■ tf * BOE(buffered oxide etchant) ^'0^^^^^ ( wet 
chemical)SrttffiLTK5*$n« 0 itufE* h 114a £ K -fc°^^ 

<5fc*fc, ftft&O PH3 T — — y >^(annealing)XS*S*fT$tL* 0 

*«XS^^-r^'>^R«frfflt(capadtor dielectric layer) ( H ^-frT) ^ 1/ - h 
*° y v- y rr ^^(plate polysilicon layer)((H^i±-f StlX HSG y ^> y 3 ^ 

y^-^ 116 Sr^-5^y^«3tO DRAMt/^ + ^^AS^ $n(5o 
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